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1.0 INTRODUCTION

This report has been prepared by OReilly, Talbot & Okun Associates, Inc. {OTO} on behalf of the
City of Northampton, under US. Environmental Protection Agency (EPA) Brownfields Pilot grant
02-36250.

The study area 15 a historic portion of the Mill River channel which is under consideration for
redevelopment.  The Mill River formetly flowed through the area, but was rerouted in
approximately 1940 n response to severe flooding of downtown Northampion. The Ciry is
exploring the feasibility of reintroducing controlled stream flow through the corridor to provide
visual appeal and promote econoinic development in the area. A site locus is provided as Figure 1.
Figure 2 wenufies the particular areas of the historic riverbed that were accessible for this study.

This project involved environmental assessment of soil, sedument and groundwater samples from
the possible future streambed alignment, which is expected to roughly fall within the histonc river
channel. The focus of our activities was to identify conditions along the river alignment that may
be reportable 1o the Massachusetts Department of Environmental Protection (MADEP) under the
Massachusetts Contingency Plan (MCP}, irapacting cost or design of the redevelopment plans.

Our work was performed in accordance with our December 17, 2002 contract with the City of
Northampton, the May 2003 Quality Assurance Project Plan (QAPP), and the September 2003
QAPP Addendurm. This report 1s subject to the Limitations contained in Appendix A

2.0 BACKGROUND
2.1 GENERAL SITE DESCRIPTION

The planned niver remntroduction would span a distance of approximately 1.3 miles, flowing from
the existing Mill River eastward towards Pleasant Street/Route 5. The overall study area is
delineated on an aerial photograph provided as Figure 2. The study area passes through residential
and commercial sections of Northampton. Our investigations took place in four specific portions
of the riverbed which the City owns or was granted access to. These areas are identified on Figure
2 as Areas 1 through 4, which are described in the following sections. The formal study areas
collectively span about half of the 1.3 mile distance. Some parcels along the future river route
remain uninvestigated. The study areas are centered on the historic river channel and were not
intended to mvestigate entire properties.

A storm water drain line was placed 1n the historic river channel following river diversion in
approximately 1940. Storm water flow i Areas 2, 3 and 4 is directed to this line via storm drains.
The drain line is culverted in 24 to 36 inch concrete pipe below Areas 2 and 3, then daylights east
of Area 3. Open stream flow continues almost to Area 4, where flow is channelized below Pleasant
Street. Stream flow daylighting on the east side of Pleasant Street is considered the Mill River, and
flows in a southerly direction, ultimately discharging into the Connecticut River. The approximate
location of the storm drain is depicted on Figures 3 through 6. It is shown in profile on Figure 7.
Area 1 is undeveloped and does not contain storm dramns. The water in this area appears to be
somewhat stagnant, but with slow flow towards the east.

Photographs of the study areas are provided in Appendix B. A description of the physical features
of each study area follows.

Page 1
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Area 1 1s the westernmost parcel in the study area, and is located at the head of the diverted section
of nver. This area is undeveloped, overgrown with vegetation, and contains a wetland/pond area.
Ground surface rises steeply to the north and west, where the parcel is abutted by the Smith
College Physical Plant, and residential and commercial structures, including a building formerly
occupied by the National Felt Company. The Mill River and associated dike abut this parcel on the
southwest. An unpaved road lies between the dike and the wetlands. Physical features and
mvestigation locations in Area 1 are shown on Figure 3. Historic use of the surrounding area is
discussed in Section 2.2.1.

Agea?

Area 2 includes the City-owned Veteran’s Field ballpark and a portion of old riverbed that abuts a
former rail bed. Area 2 features are shown on Figure 4 and on photographs in Appendix B.
Granite retaining walls are located along the north side of the old niver channel in this area, and an
unpaved footpath runs parallel to the channel in the location of a historic rail bed. Current ground
surface in the former river channel is approximately four o eight feet below the footpath elevation,
and is heavily overgrown. Notth of the footpath, terrain slopes upwards towards West Street. The
slope is covered in shrubs and weeds. An overhead electric easement is located along the northern

edge of the channel.

A concrete cubvert was placed in the channel following diversion of the river, and runs the length of
Area 2 (see Figure 4). Local storm water is directed to this culvert. The historic river comidor is
overgrown with vegetation, and has received a significant amount of fill 1n some areas. As shown
on Figure 7, up to ten feet of fill overlie the invert of the concrete drain line. The riverbed in Area
2 was predominantly dry during the period of our study, with some seasonal ponding of water in
isolated areas.

A condominium bulding historically used for industrial purposes abuts Area 2 to the south, near
Clark Avenue. Property use in this area is primarily residential. Historic use of the area, including
the Clark Avenue Condominiums, 15 discussed in Section 2.2.2. Area 3 abuts Area 2 to the east.

Area 3

Area 3 is a paved, public parking area known as the Roundhouse Parking Lot, and is located in a
commerctal section of downtown Northampton. As shown on Figure 5, the historic river cormidor
runs along the southern edge of the parking lot. The low-tying channel is overgrown with weeds
and bushes, and has seasonal wet areas. A chain link fence separates the southern edge of the old
river corridor from the property to the south of Area 3.

This area 1s the subject of ongoing environmental investigations being conducted by Bay State Gas
(BSG}. Manufactured gas plant (MGP) wastes have been identified on this properiy, which
formerly housed the Northampton Gas Works. Investigations are being conducted under the
Massachusetts Contingency Plan (MCP). The site is identified by MADEP Release Tracking
Number 1-14222. Because environmental studies were being conducted in this area by other
parties, OTO did not conduct investigations in areas known to be associated with RTN 1-14222. A
summary of investigations conducted by others in Area 3, and the nature and extent of impacted
soil and groundwater relevant to the river restoration project are provided in Section 3.2.
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Area 4

Area 4 1s the easternmost study area within the historic river channel, and lies near the intersection
of Pleasant Street and Hockanum Road. Area 4 is separated from the Area 3 by an approximately
half-mile long section of historic rverbed that was not part of this study, primarily due to
ownership and access considerations.

Physical features and investigation locations in Area 4 are shown on Figure 6. Area 4 is an
undeveloped grassy area abutting Pleasant Street. Culverted stream flow daylights in this area on
the east side of Pleasant Street, and 15 identified as the Mill River in this area. Flow is to the east,
and 15 believed to be variable in intensity but constantly present in this area. Ground surface slopes
steeply downward in the vicinity of the culvert outflow, dropping approximately 13 feet from strees
level. Land north of the river in Area 4 is owned by the Massachusetts Highway Department
{“Mass Highway}; land south of the river and east of the Mass Highway parcel is likely owned by
the Gty of Northampton, but ownership is uncertain at this time. Certain Area 4 investigations
were also conducted on the west side of Pleasant Street, as shown on Figure 6.

Surrounding property use is residential and commercial, Railroad tracks are located approximately
150 feet east of Area 4, in the downsiream direction. A wastewater treatment plant lies
approximately 1000 feet southeast (downstream) of Area 4.

The Mass Highway owned portion of Area 4 is listed as an MCP release site due to the presence of
polycyclic aromatic hydrocarbons (PAHs) m soil above MCP Reportable Concentrations, as
discussed 1 Section 3.4. Mass Highway has filed a Downgradient Property Status Opinion for its
property. MADEP tracks this parcel under RTIN 1-14853.

2.1.1 Groundwater Resources

The study area is served by a municipal water supply system. No private supply wells have been
identified within 500 feet of the study zone. Review of Massachusetts GIS mapping for the site
and vicinity indicates portions of study areas 1 and 2 are located within a Current or Potential
Dinking Water Source Area. The MCP defines Current or Potential Drinking Water Source Areas

as areas:
1. Within a Potentially Productive Aquider (PPA);
2. Within a Zone II or Interim Wellhead Protection Area for a public water supply;
3. Within the Zone A of a (lass A surface water body used as 2 public water supply;
4. Within 500 feet of a private water supply well or greater than 500 feet from a public water

supply distrbution pipeline; or
5. Within a municipality designated aquifer protection area.

Mediura yield aquifer underlies the entire study area; groundwater below Areas 3 and 4 has been
classified as Non Potential Drinking Water Source Area. GIS mapping indicates portions of Areas
1 and 2 may be within potentially productive medium yield aquifer. Based on this information, the
applicable groundwater reporting category would be RGGW1 in Areas 1 and 2, and RGGW2 in
Areas 3 and 4. Our initial conclusions as to the applicable reporting classes for site soil and
groundwater should be reviewed and confirmed if future site data is obtained indicating
exceedances of reporting standards.
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The ball field in Area 2 is classified as Protected Open Space. We also understand that the City has
acquired portions of Area 1 for conservation purposes, which also should be considered Protected

Open Space under future mapping. No areas of critical environmental concern or habitats for rare
wetlands wildlife were identified within the study areas.

2.1.2 Hydrogeologic Setting

Mapping of fine-grained deposits in the area (USGS, 1979) indicates a silt and clay layer underlying
the region is on the order of 50 feet thick in this area. This layer represents lacustrine deposits
from glacial Lake Hitchcock. These fine-grained deposits were not fully penetrated for this study.

The bedrock geology map for the Commonwealth of Massachuserts (USGS, 1983} indicates the
Site 15 underlain by locally conglomeratic arkose interbedded with brick-red shaley siltstone and
fine-graned arkosic sandstone (USGS, 1983). Bedrock was not encountered during these
mvestigations. Activities related to future reintroduction of stream flow to the river bed would
likely involve overburden materials only.

2.2 HISTORICAL SITE USE

This section provides a summary of history of use for each of the four siudy arcas. This
information was obtained from a review of prior Site reports {T&B, 20022, W&C, 20024), historic
maps, Sanborn Atlases, street directories, and other documents available at the Forbes Library in
Northampton. Our review of site history focused on identification of possible contamination
sources, such as activities which may have used or generated oil or hazardous materials.

2.2.1 Area ] Use Fhstory

Area 1 15 a low-lying wetlands area that i currently undeveloped, but is abutted on the north and
west by the renovated historic Felt Building, the Smith College Physical Plant, and the
Massachusetts Electric Company West Street Substation. Two transformer yards are located
approximately 300 to 400 feet west of the former nver channel in this area, as shown on Figure 3.

The Felt Building, located at 136 West Street, currently houses a dance studio, office space for
Healthcommunities.com, and other tenpants. The main building at this location appears to have
been built in approximately 1899, and was occupied by the McCallum Hosiery Company from
approximately 1899 through 1952, Historic Sanborn Atlases indicate this company was a sitk
hosiery manufacturer. A dyeing operation is shown on the south side of the building in 1910 and
1915 Sanborn maps. Significant addittons to the building were made over time, and the location of
the dyeing operation appears to have changed at least twice. Street directories indicate the Milford
Wool Hat Body Company, the Commonwealth Felt Company and/ or the National Felt Company
were located in this building from approximately 1956 through at least 1983. The bulding was
vacant for a period before being redeveloped for its current use as office space.

The Northampton Electric Lighting Company and an associated coal shed are shown on Sanborn
Athases from 1895 {the earliest date available) through 1930. The buildings were subsequently
occupied by the Smith College Physical Plant, which appears to have been buik in 1947. Sanborn
Atlases show underground storage tanks (USTs) on the southwest side of the plant ia 1950.
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Northampton Fire Department records indicate five USTs were removed from Smith College
property on West Street between 1987 and 2002, and one was removed from the Felt Building
property in 1999. Information available in the Fire Department records was as follows:

Address Owner Capacity & Contents | Date Removed
West Street Smith College | 1,000 gallon gasoline 3/27/87
West Street Smith College | 5,000 gallon gasoline 5/30/96
West Street Smith College | 2,000 gallon diesel 5/31/96
West Street Seith College | 30,000 gallon No. 6 oil 6/30/97
West Street Smith College | 275 gallon virgin motor ol 6/14/02

[ 136 West Street | Fekk Building | 10,000 gallon fuel oil 10/18/99

The exact locations of these former tanks are not identifiable from Fire Department records, and
may not have been at the Physical Plant. No indication of tank condition upon their removal was
noted in Fire Department. One existing 3,000 gallon gasoline/ diesel UST is belteved to remain in-
place on Smith College property. MADEP records indicate the 2,000 gallon and 5,000 gallon tanks
removed in 1996 were on Smith College Physical Plant property. Gasoline-impacted soil and
groundwater were encountered during their removal. That release was closed with a Class A-2
RAQO in 1997.

Based on site use history, the constituents identified as potentially of concern in Area 1 include
petroleum hydrocarbons from oil and gasoline, PCBs from transformers, mercury from felt
manufacture, and other heavy metals potentially used in dyeing operations. Due to the proximity
of ihe former river channel, these constituents have the potential to be present in former nver

sediments,

2.2.2 Area 2 Use History

Area 2 includes a recreational area known as Veteran’s Field and a length of former riverbed that
runs parallel 10 an unpaved pedestrian walkway (see Figure 4). The walkway was placed in the
location of former railroad tracks that histoncally ran parallel to the niver in this area. Ground
surface in the former nverbed is approximately four to eight feet below the walkway elevation. The
channel appears to have received significant amounts of fill over time, inchiding soil, organic
matter, and trash.

Veteran’s field includes a grassed baseball diamond, a paved basketball court, and an unpaved
parking area. The only building currently within the Area 2 study zone is a small iility building
that provides restrooms and changing rooms for recreational users of the field.

The Clark Avenue condomunum building at 53 to 55 Clark Avenue abuts a portion of Area 2 on
the south. This building s believed to have been constructed in the late 1800s, and was used for
industrial and commercial purposes through the 1970s. The building was converted to residential
condominiums in 1988. The Sanbor Atlas dated 1884 shows a grist mill and a wire manufacturer,
including drawing and pickling operations, in this buillding. The mill operations were water
powered. The Mill River appears 1o have been diverted below the building by way of a dam at that
time. The 1910 through 1930 Sanborn maps show an iron bridge crossing the river from the
central portion of the manufacturing building to the rail bed on the opposite side. This bridge is no
longer present in the 1965 Sanborn map. Visual evidence of the footings remains in the old river

Page 3



T
0’Reilly, Talhot & Okun LR ENGINEERING

a4 5 s 0 € I AT E § } i

channel. Later occupants of the building included a talc company, a hat company, a hosiery
manufacturer, a cardboard box factory, and an optical lens manufacturer. More recent tenants
{1950s through 1970s) have included Northampton Intertyping Company, Lerma Engincering
Corporation and Metcalf Publishing and Printing.

Based on the history of use in Area 2, the constituents idenufied as potentially of concern in this
portion of the study area were petroleum hydrocarbons from oils, PAHs and PCBs associated with
rail activiry, and heavy metals.

2.2.3 Area 3 Use History

Area 3 was formerly occupied by the Northampton Gas Light Company Gas Works, a coal
gasification plant. The plant provided gas for city streetlights, among other uses. The
manufactured gas plant (MGP) was present from approximately 1856 1o 1951. Most of the above-
grade structures associated with the plant were demolished in 1962; some subsurface structures
remai.

A portion of the former MGP property was transferred to City ownership in 1973, and redeveloped
as a paved parking lot. Two MGP buildings remain on an adjacent, privately owned parcel: a
former gasholder known as the Roundhouse, and an associated brick building which was formerly a
purifier house. Both buildings were redeveloped for commercial purposes by a private owner, and
are currently used for office space.

Soil and groundwater below Area 3 are known 1o be impacted by MGP waste, including volatile
and semi volatile organic compounds and cyanide. Bay State Gas is currently conducting
environmental studies in this area, including investigating the possible presence of subsurface
structures formerly associated with the plant. Because this area is being investigated by others, it
was not included m our mvestigations. However, reports and analytical data generated for the
property have been reviewed to evaluate the possibility of significant impacts on the future
waterway. A summary of this work Is presented in Section 3.2.

2.2.4 Area 4 Use History

Area 4 is a cutrently undeveloped area abutted by Hockanum Street to the north, Pleasant Street to
the west, and Wright Avenue 1o the south. Sanbom Atlases indicate that the street configuration in
this area has changed over time. In 1915, Pleasant Street did not extend as far south as Area 4, but
terminated at Hockanum Street, which was then known as Meadow Streer. Wright Avenue
extended further north, merging with Pleasant Street, and incorporated an iron bridge that crossed
the Mill River. The river was shown to be about 80 feet wide in this area in 1915. The iron bridge
and portions of Wright Avenue were later removed, and the 1930 Sanborn Atlas shows Pleasant
Street had been extended and straightened into its cusrent north-south configuraion.

The Sanborn Atlases reviewed for this study did not show any buildings on this parcel. It appears
that Area 4 may have historically underlain portions of Wrght Avenue and/or the former iron
bridge. Development on abutiing parcels included a former coal company to the north, railroad
tracks to the east, and residences to the south. Previous investigations conducted in Area 4 by
others are described in Section 3.4; OTQ investigations In this area are summanzed in Section 5.4.
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3.0 PRIOR REPORTS FOR STUDY AREAS

Existing reports for several sites within and near the historic Mill River corridor study areas were
reviewed. Information from the following reports is summanzed in Section 3.0:

. A Phase I Environmental Site Assessment prepared for the histonc Mill River corridor
(T&B, 2002a);

o A Targeted Browntields Assessment prepared for the Rouadhouse Parking Lot {Area 3}
which abuts and includes a portion of the corridor (M&E, 2002);

s An MCP Phase 1/ Tier Classification submittal for the Former Nosthampton Gas Works
(W&C, 2002a);

*  An Immediate Response Action Completion Report for the Former Northampton Gas
Works site (W&C, 2002b);

* A Response Action Quicome Statement for the Millbank Apartments located at 18-79
Michelman Avenue (OTQ, 2001); and

»  APhasel environmental site assessment report prepared for Area 4 (T&B, 2002b}.

Response actions descnbed in these reports are summarized below. Applicable data from the
referenced reports (analytical tables, boning and well installation logs, and site plags) are provided in

Appendix C.
3.1 HISTORIC MILL RIVER CORRIDOR — PHASE I REPORT (2002)

Tighe and Bond {T&B) prepared a Phase | Environmental Site Assessment (T8&B, 2002a) of the
niver corridor from the westernmost point of the river divergence near West Street, through the
downtown area of Northampton to the railroad crossing at the east end of Pleasant Street. T&B
personnel reviewed existing documentation of the site area including files at the DEP, flood
insurance maps, and USGS maps. According to T&B, no reporiable releases occurred in the study
area. They discovered 18 MADEP-listed disposal sites located within one-quarter mile of the study
area. Of these, T&B ideniified two releases considered to have the potential to impact the Mill
River study area:

a.  Mult-family dwelling, 54 West Street (RTN 1-12086). This site is located 0.02 miles
northwest of the historic Mill River corridor, near Area 2. A No. 2 fuel o1l release was
discovered during removal of a 1,000 gallon UST from this property in 1997. The
UST installation permit had been issued in 1934. A total of 255 tons of impacted soil
was excavated, although residual petroleum remains in soil. Groundwater did not
appear to be impacted. A Class A-2 Response Action Outcome was submitted to
MADEP in June 1998, stating that residual petroleum contamination exists in certain
soils on-site at depths greater than four feet. Given its proximity to the river corridor
and the potential for long-term release of fuel oil, this site was identified as posing a
potential threat of impact to study area.

b. 18 to 79 Michelman Avenue (RTN 1-13844). This property abuts the historte Mill
River approximately 600 feet northwest (upstream) of Area 4. High concentrations of
lead were detected in soils at this site at depths of up to 20 feet below grade.
Groundwater at the Michelman Avenue site was determined to flow towards the Mili
River bed, but was not found to contain significant concentrations of lead. It was
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determined to be infeasible to achieve background concentrations of lead in the soll,
and the site was closed out as a Class A-3 RAQ, with an AUL on the property. Based
on the presence of lead impacted fill and proximity to the historic riverbed, this release
was considered to pose a potential threat of impact to the study area. This site is
discussed further in Section 3.3; investigations conducted in this vicinity for the
current study are discussed in Section 5.4.

As part of their Phase I study, T&B performed three soil borings on the Area 4 property owned by
the Massachusetis Highway Depariment. T&B boring locations MW-1, MW-2 and MW-3 are
shown on Figure 6. T&B’s investigations 1n this area were presented in two reports prepared
concurrently, which contain redundant information on Area 4. Their investigations are
summarized in Section 3.4. T&B concluded that soils in Area 4 had been impacted by reportable
concentrations of PAHs, but groundwater had not.

T&B’s Phase 1 report recommended more derailed subsurface investigations with samphing for
volatile and extractable petroleum hydrocarbons (VPH/EPH) and metals along the historic Mill
River comidor to determune i the comdor has been impacted by reportable releases of oil or
hazardous materials. Further testing was conducted in this area by OTO, as described in Section
54.

3.2 AREA 3 - FORMER NORTHAMPTON GAS WORKS

The Former Northampton Gas Works site was the location of a coal gasification plant from
approximately 1856 to 1951. The Former Northampion Gas Works site is shown on Figure 5.
Reports available for the Former Northampton Gas Works Site include a Targeted Brownfields
Assessment (M&E, 2002}, a Tier Classification submittal including MICP Phase 1 report {W&C,
20022}, an Immediate Response Action Completion Report (W&C, 2002b).

3.2.1 Targeted Brownfields Assessment {2002)

In Janvary 2002, Metcalf and Eddy prepared a Targeted Brownfields Assessment of the
Roundhouse Parking Lot under a Response Action Contract with EPA. M&E’s study included:

e 31 direct push borings with soil sampling to depths of up to 16 feet below grade;
* 9 hollow stem auger borings to depths of 14 1o 25 feet;

o Installation of five groundwater monitoring wells;

e Analysis of soill and groundwater samples; and

*  Asoil gas survey including 19 samples.

M&E observed fill to depths of 16 feet, underlain by native sands and gravels. Fill materials
included brick, concrete, coal, shell fragments, ash and clinkers. Field evidence of impact in soil
botings was noted, including staining, creosote and naphthalene odor, fuel oil odors and elevated
photoionization detector (PID) headspace readings (greater than 2000 ppm). Separate phase tar
and/ or o1l were observed in sore soil samples.

Soil samples from the 31 direct push Geoprobe borings were screened for volatle organic

compounds in the field with a PID, but were not submitted for laboratory analysis. One 1o two
soil samples from each of the nine hollow stem auger borings was analyzed for EPH, VPH, metals
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and cyanide. M&E’s analytical data tables are provided in Appendix C. EPH and VPH
hydrocarbons, VOGs, PAHSs, metals, and cyanide were detected in soil samples, consistent with
past use of the property as a manufactured gas plant. Concentrations of aromatic hydrocarbons,
benzene, naphthalene, and other PAHs in soils exceeded applicable reportable concentrations
{(RCs) at depths ranging from 5 to 17 feet below grade.

Groundwater samples were collected from the five monitoring wells (identified as MW-2, MW-4,
MVW-6, MW-7 and MW-8 on Figure 5). M&E’s groundwater analytical data tables are provided in
Appendix C. Several metals and total cyanide were detected in each groundwater samples.
Naphthalene was detected in each sample. EPH and/or VPH hydrocarbons were detected in
groundwater from wells MW-4, MW-6, MW-7 and MW-8. Concentrations in well MW-6 exceeded
RCs for VPH hydrocarbons, naphthalene and phenanthrene. Cyantde concentrations exceeded
RGs in groundwater samples from four of the five monitoring wells.

EPA collected soil gas samples from City owned portions of the Roundhouse area parking lot in
December 2001. Their study is included as an appendix to the M&E repori. The sampling was
performed near the occupted buildings on the eastern portion of the site. Low levels of VOCs were
detected {petroleum related, chlorinated, and chlorofluorocarbons), however a human health nisk
screening indicated there was no significant risk of harm via the air pathway under current or furure
foreseeable conditions. EPA’s soil gas data tables are provided in Appendix C.

In summary, the M&E Targeted Brownfields Assessment identified manufactured gas plant (MGP)
waste constituents n soil and groundwater above applicable MADEP Reportable Concentrarions.

MADEP was notified, and issued RTN 1-14222 to the site.

3.2.2 Tier Classification Submitsal (2002)

A Tier Classification Submattal for the Former Northampton Gas Works (RTN 1-14227) was
prepared by Woodard & Curran (W&C 2002a) on behalf of Bay State Gas. This document
included an MCP Phase I report, Numerical Ranking System (NRS) score sheets, Tier Classification
forms and a conceptual Phase II Scope of Work. The Phase 1 report relied upon data collected
during the Brownfield’s assessment (M&E, 2002).

The former gas works was classified as an MCP Tier II site. The conceptual scope of work
indicated additional soil and groundwater sampling would be conducted to identify the extent of
impact from MGP wastes. Possible performance of a soil gas survey was indicated if future dara
suggested possible risks to receptors in nearby buildings.

3.2.3 IRA Completion Report (2002)

An Immediate Response Action (IRA) Completion Report was prepared for the Roundhouse site
by W&C in December 2002 (W&C, 2002b). The discovery of five inches of dense nonaqueous
phase liquid (DNAPL) in monitoring well MW-8 in October 2002 triggered Immediate Response
Actions (IRA) under the MCP.

The IRA consisted of assessment work. The DINAPL, which was reported to be black and have a
naphthalene odor, was purged from the well. DNAPL appeared to drain slowly into the well

dunng purging.

Page ¢



A

O'Reilly, Talhot & Okun ‘—m—b

PA S S DT i AT E S
+

The repori concluded that there was no Imminent Hazard to health, safety, welfare or the
environment. This conclusion was based partially on the fact that there were no aquatic
environmental receptors proximate to the site, a condition which would change if the river were
reintroduced to the area in the future.

3.2.4 Preliminary Phase IT Acuvities {2003-2004}

MCP Phase I investigations are currently on-going ai the Former Northampton Gas Works Site.
BSG has provided analytical data and updates on work progress to the City and OTO dunng 2003
and 2004. However, this information is considered preliminary until 1t has been docurnented in a
formal submittal to MADEP, and is therefore not presented in detail here.

OTO has been provided boring logs for approximately 50 borings performed by W&C for the
Former Northampton Gas Works Site.  Visual observation of soils from borings indicates oily
globules, presumed o be coal tar, are present below much of the site. The ol has a
naphthalene/coal tar odor, and is associated with an elevated PID response. The separate phase
liquid appears to be located primanily at depths of 12 to 20 feet below grade.

Based on investigations conducted in 2003 and 2004, the study area has been expanded to include
Northampton Housing Authonity property to the south {across the historic Mill River bed) and to
the east, into the Old South Street Parking Lot.

We believe the former gas works site has the potential to significantly impact the nver
reintroduction project, based on the nature and extent of constituents identified in environmental
media. Coal tar is known to be present in the vicinity of the riverbed, and has the potential to
slowly migrate into a future river channel. This could adversely affect environmental receptors, as
well as provide a migration pathway for MGP wastes. Impacts may be minimized by modifications
to channel design, such as inclusion of an impervious liner, in this area.

33 18 TO 79 MICHELMAN AVENUE (2001)

A Response Action Quicome (RAQ) is available in MADERP files for the proposed {now existing)
Millbank Apartments ar 18-79 Michelman Avenue (OTO; 2001). During preconstruction
investigations in November 2000, elevated lead levels were identified i soll at the site. The
Millbank Apartments lie approximately 480 feet northwest of Area 4, and are abutted by the
historic Mill River channel. A low volume of stream flow exists i the current channel, which
becomes culverted below Route 5, and daylights again in Area 4 {see Figure 6).

The lead detected at the Millbank Apartments site appeared to be associated with fill matenals m
the unsaturated zone. Lead was not detecied in groundwater at the site. A condition of No
Significant Risk was determined to be present, and a Class B-1 RAQO statement was filed for the
lead in soil condition.

Boring logs from portions of the property closest to the riverbed had a coal tar like odor reported
at depths of 5 to 19 feet below grade. This is consistent with the naphthalene odor observed in the
streambed area near OTO hand boring 4H-6 {see Section 4.4.3}.

Page 10



r Y

O’Reitly, Talbot & Okun — <CIITETD> —

{ A s Ss o ¢ 1 aTE S| |
L 4

3.4 AREA 4 - PHASE I ASSESSMENT (2002)
Reports available for Area 4 include a Phase 1 Environmental Site Assessment completed i 2002
and a Downgradient Property Status Opinion filed with MADEP in 2004. These reports are
discussed below.

3.4.1 Phase I Site Assessment (2002}

Tighe and Bond (T&B) prepared a report entitled “Phase I Environmental Site Assessment:
Intersection of Pleasant Street and Hockanum Road, Northampton, Massachusetts” for the two
undeveloped parcels of land that comprise Area 4 (T&B, 2002b). This report was prepared
concurrently with the Phase I report for the river corridor described in Section 3.1, which includes
redundant information.

The Phase I assessment was prepared on behalf of the City of Northampton and included:

. A site reconnaissance;

¢ Aveview of local, state and federal records related to site use and history;
e Installation of three groundwater monitoring wells; and

*  Soil and groundwater analyses.

T&B conducted three soil borings in Area 4. Each bonng was completed as a groundwarer
monitoring well; locations are shown on Figure 6 as MW-1, MW-2 and MW-3. Soil samnples from
the three bonings were screened for total petroleum hydrocarbons using PetroFlag kits. Based on
the results, one sample from each boring was selected for laboratory analysis of EPH and VPH
with target analytes. Soil data are summarized on Table 1. Low levels of EPH hydrocarbons were
reported 1n each of the soils. VPH was not detected 1n the three samples. Four carcinogenic PAHs
were detected above RGs in the sod sample from location MW-2, 15 to 17 feet below grade, as
shown on Table 1. These constituents were benzo{a)anthracene, benzo(a)pyrene, benzo(b}
fluoranthene and indeno{1,2,3-c,d)pyrene, which are sometimes assoclated with the presence of
coal ash or wood ash. The soil sample (MW-2, 15-17 feet), was submitted for microscopic analysis.
Coal, coal ash and wood ash were not found in the sample, but the presence of light to moderate
tar derivates was identified.

Groundwater samples from the three wells were collected and analyzed for EPH, VPH and RCRA-
8 metaks. As shown on Table 2, groundwater did not contain concentrations m excess of applicable
Reportable Concentrations. T&B determined that groundwater flows in an easterly direction in
Area 4. They concluded that soils in Area 4 had been impacted by PAH:s, but groundwater has not.
T&B recommended more detailed surface investigations with sampling for EPH/ VPH and metals
along the historic Mill River corndor to determine if the corridor has been impacted by reportable
releases of OHM from historic and current adjacent uses.

3.4.2 Downgradient Pro Stawus Opinion {2004
A Downgradient Property Status (DPS) Opinion for the Pleasant Street/ Hockanum Road property
was filed by Fuss & O'Neill, Inc. (F&O, 2004) on behalf of the Massachusets Highway

Depariment in May 2004. F&O relied upon data generated by T&B and OTO. The DPS Opinion
was based on the presence of PAHS in soil within the historic river channel, at depths of 16 1o 18
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feet below grade, believed to correspond to the historic riverbed. Addiionally, black particles that
released a naphthalene odor were observed in material from this depth. Microscopic analyses
performed for T&B and OTO were consistent with coal tar. Tmpacts were not identified in soils
from outside the lateral limits of the former river, or in shallower fill materials, therefore the
materals are believed to have come to be located on site via historic stream flow within the river.
OTO’s investigations in this area are discussed in further detail 1n Section 5.4.

4.0 OTO ASSESSMENT ACTIVITIES

This section describes activities and methodologies used during OTO field investigations. Results
generated by these activities are discussed in Section 5.0.

OTO conducted studies to evaluate the nature and extent of impacied soils and groundwater in
Areas 1, 2, and 4 of the historic riverbed. Limited work was conducted adjacent to Area 3 due to
the exploration of that area by others as discussed in Section 3.2.4. Our work focused on
identifying potentially reportable conditions that may be encountered dunng future work 1n the
historic riverbed as part of stream flow reintroduction. This work included the collecuion and
analysis of soil and groundwater samples for multiple analytical parameters.

Exploration locations are shown on Figures 3 through 6. Locations were assigned identifiers that
incorporate information about the sample location and type. "The first number of each exploration
indicates which area of the channel it was collected from (for instance, bonngs 1a Area 4 begin with
“47). The second code is a letter which indicates whether the exploration was a hollow stem auger
soil boring {B}, hand augered boring (), track mounted Geoprobe soil boring (T} or monitoring
well (W) location. The digit(s) at the end of the identifiers were assigned sequentially. Table 3

provides a summary of the number and type of explorations conducted 1n each area, and their

dentifiers.

A total of 49 soil borings were performed for this study. Thirty-one of these bonngs were
performed manually with hand augers and/ or shovels, three were conducted using a track-mounted
Geoprobe rig, and fifteen were performed with a hollow stem auger dnll ng. Explorations were
performed by hand in locations inaccessible to drill rigs due to soft, wet ground, sloping terrain, or
vegetative overgrowth. Regardless of methodology used, the purpose of the soll borings was to
collect samples representative of materials that would likely be excavated during reintroduction of
tlow to the river channel. The borings were spaced to provide lateral coverage along and proximate
to the former niver channel, with borings somewhat more closely spaced 1n the vicinity of former
industrial operations i Area 2. Ia some areas, borings were conducted outside the channel limits
shown on the site plans. This was done due to access limitations, or because of uncertainty as to
the final alignment of the future construction, or to evaluate background conditions outside the
channel.

Materials encountered were primarily fill, a large amount of which is considered likely to have been
depostied m the dry channel following diversion of the river in approximately 1940. Some
explorations extended into materials interpreted as native riverbed deposits based on depth and
visual observation. Bedrock was not encountered during these vestigations. The matenals
encountered in each boring are documented on the logs provided n Appendix D. A Thermo
Environmental Instruments model 580B PID equipped with a 10.2 eV Jamp was used to screen the
headspace of each soil sample collected. PID screening results are included in the boring logs,
— which also include visual and olfactory observations.
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Selecied soil samples from the borings were submitted for laboratory analysis; analytical results are
discussed in Section 5.0. Soil samples selected for analysis were in some instances based on field
observations (such as sheen, odor, or PID reading). In other cases a sample was composited from
the ground surface to the estimated depth of excavation required for channel reintroduction in that
area, to evaluate overall soil conditions.

Groundwater samples were collected from the site monitoring wells on various dates berween July
15 and December 18, 2003. Groundwater analytical results are summarized on Table 4, and are
discussed in Section 5.0. Further information on sample collection and analysis in each area 1s
provided below,

4.1 AREA 1 INVESTIGATIONS

Investigations in Area 1 included five hand borings, two of which were completed as groundwater
monitoring wells.

4.1.1 Hand Borngs

Area 1 was Inaccessible to a drill rig due to soft wetland ground and vegetative overgrowth.
Investigations m this area were therefore performed manually. The locations of the five hand
bonngs performed in Area 1 are shown on Figure 3. Four of these five borings were located near
an cxlstmg surface water body, and encountered fine brown organic sedimeats that appeared 1o be
native. The water table was shallow in this area, and was encountered within one foort of ground
surface. Boring 1H-4 was performed near an old access road at higher elevation, and encountered
dense sandy fill material. The hand boring at location 1H-4 could not be advanced to the water
table despite several attempts at different locations.

Soil samples from these borings were screened in the field for total volatile organic compounds
(VOCs) using a photoionization detector (PID). No detectable VOCs were present in the soils
from Area 1. Soll samples were submitted to AMRO Eavironmental Laboratory of Mernimack,
New Hampshire for analyses including EPH, semi volatile organic compounds, PCBs, pesticides,
metals and/or cyanide. Analytical results are discussed in Section 5.1.

A monitoring well was installed at location 1H-1 by manually driving a length of slotted steel pipe
into a hand-augered borehole. However, due to the fine grained sediments at this location, the well
point produced slurrylike water that was too silty for analytical purposes, particularly for inorganic
analytes. A second manually placed well was therefore installed in Area 1 at location 1H-5, using a
shovel to open up a hole large enough to accommodate 2 sand pack around the well screen. This
method resulted in a monitoring point that was usable for groundwater sample collection.

4.1.2_Groundwater Monitoring

Groundwater samples were collected from Area 1 using low flow purging and sample collection
methodologies. Groundwater sample collection logs are provided in Appendix E. A penstaltic
pump was used to purge water at 2 flow rate low enough to minimize water table draw-down
within the well. The purge water was monitored with field instruments for pH, specific
conductance, temperature, turbidity and/or dissolved oxygen. Water was purged untl field
measurements had stabilized, at which point a sample was collected for analysis.
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As described above, wellpoint 1H-1 produced a groundwater sample too siiky for analytical
purposes. The presence of entrained sediment in groundwater samples can produce high-biased
analytical data, therefore this wellpoint was not used. Wellpoint 1FE5 produced a groundwater
sample of acceptable turbidity, and was sampled on September 30, 2003 using low flow methods.
Analytical results are discussed in Section 5.1.

4.2 AREA 2 INVESTIGATIONS

Lavestigations in Area 2 included twenty soil borings performed by various methods. Seven of
these borings were completed as groundwater monitoring we

Each of the soil samples collected during these investigations was screened in the field for total
volatile organic compound (VOC) content using a PID. No measurable levels of VOCs were
recorded in Area 2 soils.

One soil sample from each boring was submitied to AMRO for analysis of a suite of parameters
including EPH, semi volatile organic compounds, PCBs, pesticides, metals and/ or cyanide.
Analytical results are discussed in Section 5.2.

4.2.1 Hand Bonngs

Eight hand borings, identified as 21 through 2H-8, were conducted in the low-lying channel that
parallels the footpath in Area 2 (see Figure 4). The ground slope and heavy overgrowth limited rig
access in this area. There was no standing water in this portion of the riverbed during our studies.
Materials encountered in this area appeared to be fill to the maximum depth achieved (six feet).
Groundwater was present at four to six feet below grade. Refusal was frequently encountered in
Area 2 hand borings, causing some explorations to be relocated up to five tumes. In addition to the
sandy fill materials present, larger diameter matenials such as concrete rubble were present, possibly
from the former bridge and water power dam historically located near the Clark Avenue
condominiums. Because of the difficulty advancing hand borings in Area 2, manually placed
monitoring wells were not successful in that area. A track-mounted Geoprobe ng was therefore
used to access portions of Area 2 for monitoring well placement.

4.2.2 Geoprobe Borings

A track-mounted direct-push Geoprobe rig was used to perform three bonings (2T-1, 27T-2 and 2T-
3) along the linear portion of Area 2. Hand borings in this area had not been successful at reaching
the desired depths due to repeated shallow refusal. Geoprobe borings were advanced to depths of
8 to 20 feet below grade. Matenals encountered consisted of fill to approximately ten feet below
grade; silt and sand deposits interpreted as matural underlie the filll  The water table was
encounteted at approximately elevation 110 feet in this area {see Figure 7).

One-inch diameter groundwater monitoring wells were placed in each of the Geoprobe borings.
As shown on the boring logs in Appendix D, silica sand was placed in the borehole annulus around
the well screen as a filter pack. Bentonite was placed above the sand pack to seal the borehole from
rainwater or other surficial drainage. Each of these monitoring wells was finished with a protective
steel standpipe.
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4.2.3 Hollow Stem Auger Borings

Eight borings were performed by hollow stem auger drilling 1n Area 2, primarily around Veteran’s
Field, which was accessible to the dnll ng. The borings were completed by Seaboard
Environmental Drilling {Seaboard) of Chicopee, Massachusetts. Soil samples were collected
continuously from the ground surface to the maximum borehole depth using a two-foot long spht
spoon sampler. Boring logs are provided in Appendix D.

Bormg depths were based on the estimated thickness of soil that would reqmre removal during
river reintroduction. Around Veteran’s Field, borings were advanced to six to twelve feet below
grade. Materials encountered in this area included a layer of topsoil underlain by silt and sand.
Soils from borings 2B-11, 2B-12, 2B-13 and 2B-14 each contained coal, primarily in the upper two
feet. No PID headspace readings above background were recorded for Area 2 soils.

Two of the borings in Area 2 were completed as groundwater monitoring wells (2W-9 and 2W-16).
The wells were construcied of two-inch diameter PVC well screen set to span the water table. A
bentonite seal was placed above the sand pack, and the remaining annulus backfilled with auger
cuttings. Details of monitoring well construction are presented in the boring logs attached in
Appendix D. Groundwater was present at three to five feet below grade around Veteran’s Field.

4.2.4 Groundwater Momtoring

Groundwater samples were collected from Area 2 using low flow methods on several dates.
However, duning one groundwater sampling round (August 12, 2003) groundwater samples were
collected using conventional bailer sampling methodologies. 'This sampling was done to further
evaluate elevated lead and mercury levels that had been reported in groundwater from monitoring
wells 2W-9 and 4W-1 in July 2003 {see discussion of analytical results in Section 5.2}. The lead
results were considered suspect due to sediment in the samples, despite the use of low flow
methods in July. Bailing was considered a more effective way to remove silt from the wells. A
minimum of three times the volume of standing water in each monitoring well was purged prior to
groundwater samphng with bailers.

The groundwater samples were submitted to AMRO Laboratory of Merrimack, New Hampshire
for analysis in accordance with the QAPP. In October 2003, selected duplicate samples were
submitted to a second laboratory, Spectrum Analytical of Agawam, Massachusetts, for quality
control purposes. Groundwater sample collection logs are provided in Appendix E.

4.3 AREA 3 INVESTIGATIONS

OTO did not perform subsurface mvestigations within areas known to be associated with the
Northampton Gas Works Site due to on-geing study being performed by others on behalf of Bay
State Gas. OTO performed two bornngs in the Old South Street Parking Lot, east of Area 3, 1o
evahuate soil and groundwater conditions downgradient of the that site. OTO also observed one
boring performed by W&C in the Roundhouse Parking Lot, and collected a soil sample from that
boring, (WG-30} for laboratory analysis. Fifteen shallow hand borings were conducted n the stream
bed east of Area 3. Investigation locations in the vicinity of Area 3 are shown on Figure 5 and are

descnbed below.

Page 15



T
O'Reilly, Talbot & Okun ‘—m—k

| 4§ s 0 C 1 A T E § |

4.3.1 Hollow Stem Auger Borings

Two borings (3W-1 and 3W-2} were performed in the Old South Street Parking Lot on Septemnber
18, 2003. Both borings were completed as monitoring wells. The bonngs were performed by
Seaboard using hollow stem auger techniques. Soil samples were collected continuously from the
ground surface to the maximum borehole depth using a two-foot long spitt spoon sampler. Bornng
logs are provided tn Appendix D.

The two borings in this area were advanced to 18 to 22 feet below grade. Groundwater was
encountered at approximately 11 to 12 feet below grade. Soils from boring 3W-1 appeared to be
fill to the maximum depth attained (18 feet). Fill materials in that boring included what appeared to
be asphalt and coal slag at a depth of 5 to 8 feet below grade, and wood and brick fragments in
deeper sotls. PID headspace measurements were nondetect for soils from bosning 3W-1.

Soils from location 3W-2 exhibited signs of MGP waste, including naphthalene odor and/or the
presence of black oily material, at depths of 11 to 21 feet below grade. Soils from this boring had
PID headspace measurements up to 13.5 ppm. Boring 3W-2 i believed to lie within the historic

nver channel.

To evaluate the different fill materials encountered, two soll samples from different depths in each
boring were submitted for a suite of laboratory analyses. One sample from boring 3W-1 was also

submitted as a blind duplicate for quality control purposes. Analytical results are discussed in
Section 5.3.

4.3.2 Observation of Boring W30

OTO observed the advancement of soil bonng W30 on October 13, 2003. That boring was
performed by Woodard & Curran for Bay State Gas. W30 was located near the entrance to the
Roundhouse Parking Lot, as shown on Figure 5.

Bornng WC-30 was advanced to 2 depth of 26 feet below grade. Soil samples collected from 22 1o
26 feet below grade had PID headspace measurements over 200 ppm. A coal gas type odor and
tar-like globules were observed at approximately 23.5 feet below grade. The odor appeared similar
to but stronger than that observed n soils at location 3W-2. OTO collected a sample of material
from the 22 to 24 {oot interval of boring W30 for laboratory analysis. Analytical results are
discussed in Section 5.3. W&C did not collect samples for laboratory analysis from this boring.
The boring was backfilled and was not completed as a monitoring well.

4.3.3 Groundwater Monitoning

Groundwater samples were collected from monitoring wells 3W-1 and 3W-2 on September 30,
2003. A blind duplicate of sample 3W-1 was collected for quality control purposes. Well 3W-1 was
resampled on October 21, 2003 for physiologically available cyanide analysis, in response o
detection of total cyanide above applicable Reportable Concentrations {see discussion of analytical
results in Section 5.3). Low flow sampling methodologies were used on each date. During low
flow sampling, a peristakic pump was used to remove water at a rate low enough to minimize
drawdown in the well, while monitoring groundwater chemistry through the use of portable pH,
conductance, temperature and turbidity meters. A groundwater sample is collected when field
measurements have stabilized, indicating groundwater representative of the aquifer is being
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withdrawn, This method limits disturbance of the aquifer and is supported by MADEP and EPA.
Copies of groundwater sampling records are provided in Appendix E.

4.3.4 Soil Borings in Stream Bed

OTO performed 15 shallow soil borings in the existing stream bed east of the Old South Sireer
Parking Lot, as shown on Figure 5. Streamn bed samples were numbered SB-1 through SB-9. At
each of three locations (SB-1 through SB-3) three samples {labeled A, B and Q) were collecied in a
transect from the center of the stream to the nosthern bank The City property line bisects the
stream; therefore, samples were not collected from the southern half of the streambed.

These borings were performed manually using a stainless steel hand auger to the maximum depth
achievable, based on borehole collapse or auger refusal. Depths of one to five feet below grade
were achieved. Table 5 provides a summary of depths, materials encountered and observations for
the stream bed hand borings. Materials encountered were typical of stream beds at most locations,
consisting of sand, silt and organic deposits. Coal, slag and a petroleum-type hydrocarbon odor
were noted in samples from SB-2 and SB-3 from approximately one to two feet below grade. This
material did not produce a sheen on the water. Historically, a railroad track ran parallel to the niver
in this area, and may be the source of coal and slag. The hydrocarbon odor may be due w an
upgradient source and/ or parking lot outwash. The material appeared to be localized in extent, and
does not appear to present a reportable condition. Reportable Concentrations for soil are not
applicable to sediments.

Soil from a depth of 4 to 3 feet below grade at location SB-7 had a black appearance and
naphthalene odor. Based on its proximity to the Old South Street Parking Loz, where borngs by
OTO and W&C have identified material likely to be coal tar, a sample of this material was
submitted for laboratory analysis. Analytical data for sample SB-7 are discussed 1a Section 5.3.1.
The extent of this material could not be delincated by these hand borings due o their shallow
depths. Most of the hand borings could not be advanced more than two feet below grade due 10
borehole collapse in the wet materiaks.

4.4 AREA 4 INVESTIGATIONS

Investigations performed by OTO in Area 4 included five hollow stem auger borngs and two hand
borings. Three of the borings were completed as groundwater monitoring wells. Based on
analytical results for initial testing in this area, two of the borings were conducted on the west side
of Pleasant Street, which was not onginally included as part of Area 4, to provide addiional
information on conditions in the area

4.4.1 Hollow Stem Auger Botings

Five soil borings were performed by hollow stem augers in Area 4. As shown on Figure 6, four of
these {4B-1, 4B-2, 4B-3 and 4W-1} are located immediately east of Pleasant Street. The fifth 1s
located near Milibank Place, west of Pleasant Street. The three boring/ monitoring wells performed
1 this area by Tighe & Bond are also shown on Figure 6.

Fill matertals were identified i soil samples collected from borings 4B-1, 4W-1 and 4W-5. Bonng

4B-1 is believed to lie near the edge of the historic river channel. Fill materials were encountered in
this boring to a depth of twelve feet below grade. Boring 4W-1, which is believed to lic near the
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center of the historic niver channel, contained fill material to a deprh of approximately 14 feet
below grade. At the estimated depth of the historic river bed (16 o 18 foot sample), black particles
the size of fine gravel were encountered in boring 4W-1. These particles were brittle and released a
naphthalene odor when crushed. Based on the their fairly uniform, rounded appearance and
characteristic odor, we believe these may be coal tar globules that were historically transported to
Area 4 via siream flow. The only PID headspace measurements greater than 1 ppm in Area 4 were
from boring 4W-1, which had a maximum PID measurement of 3.4 ppm at 16 to 18 feet below
grade.

Borings 4B-2 and 4B-3 are believed to represent native materials from outside the lateral limits of
the historic river channel. Soils from these borings consisted of sand, silt and clayey silt deposits
with no visible fill materials.

One to two samples from each boring were submitted for laboratory analysis. Analytical results are
discussed i Section 5.4.

4.4.2 Hand Bonngs

Two hand borings were performed it Area 4, both in the wet sediments adjacent to existing stream
flow in the channel. Hand boring 4H-5 was located immediately downstream of the culvert which
discharges on the east side of Pleasant Street. Boring 4H-6 was located on the west side of Pleasant
Street, near the stream south of Millbank Apartments. Water was encountered within a half foot of
the ground surface at each location. A slotted steel well point was installed ar location 4H-6 by
using a shovel to open up hole large enough to accommodate a sand pack around the well screen.

4.4.3 Groundwater Mopitoring

Groundwater sampling in Area 4 was conducted using fow flow technologies, except on one dare
{August 12, 2003) when conventional bailing methodologies were utitized. The bailer sampling was
conducted to evaluate elevated lead and mercury levels that had been reported in groundwater from
monitoring well 4W-1 in July 2003 (see discussion of results in Section 5.4). The lead results were
considered suspect due to sediment in the sample, despite the use of low flow methods in July.
Bailing was considered a more effective way to remove sili from the wells. A minimum of three
times the volume of standing water was purged from the monitoring well prior to groundwater
sampling with bailers. Groundwater sample collection logs are provided in Appendix E.

The tield staff noted a naphthalene odor in the vicinity of wellpoint 4W-6 on October 21, 2003,
The source of the odor could not be identified.

Groundwater samples were submitted 1o AMRO Laboratory of Merrimack, New Hampshire for
analysis in accordance with the QAPP. In October 2003, selected duplicate samples were
submitted to a second laboratory, Spectrum Analytical of Agawam, Massachusetts, for quality
control purposes. Analytical results are discussed in Section 5.4.

45 ETEVATION SURVEY AND DEPTH TO WATER TABLE

Huntley Associates, a licensed surveyor in Northampton, Massachusetts, was subcontracted to
survey the elevations and locations of the investigation locations, including those performed with
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heavy equipment as well as those performed by hand. Survey plans with elevation data are attached
111 Appendix F.

Depth to water measurements made during groundwater monitoring activities are summarized in
Table 6. Because the corndor is essentially linear, these data do not lend themselves w0
development of a groundwater contour plan. However, the data do indicate an easterly component
to groundwater flow direction, as anticipated based on regional topography and historic niver flow.
The water table drops from an elevation of approximately 116 feet in Area 1 to an elevation of
approximately 102 feet in Area 4. This portion of the corridor is on the order of 6,500 feet long,
indicating a vertical hydraulic gradient of approximately 0.002 feet per feet for the eastem
component of flow along the historic river bed.

5.0 ANALYTICAL RESULTS AND DISCUSSION

Thus section summarizes the nature and extent of oil and/ or hazardous materials (OHM) in site soil
and groundwater tdemtified by our mvestigations. OTO groundwater analytical data are
summarized on Table 4. Soil data are provided for Areas 1 through 4 on Tables 7 through 12.
Laboratory reports for soil are provided in Appendix G; laboratory reports for groundwater are in

Appendix H

Concentrations of OHM above applicable MCP Reportable Concentrations (RCs) were detecied in
some soil and groundwater samples. However, the MCP contains exemptions for OHM from
certain sources, such as asphalt, coal ash and wood ash. Therefore, while concentrations exceeded
RCs m some areas, conditions do not necessanly require reporting to the MADEP. The following
sections discuss analytical conditions and identified reportable conditions, it any, for each study
area.

5.1 AREA 1 (WETLANDS)

Area 1 is the westernmost parcel investigated, and runs from the current Mill River dike, across an
unpaved former roadway, and through a wetlands area. This section of the possible future river
alignment is approximately 700 feet long. Area 1 is aburted by a historic hosiery and felt building

and the Smith College Physical Plant. Soil and groundwater testing in this area are described below.
Investigation locations are shown on Figure 3.

No reportable condrtions or environmentat conditions likely to impact the reintroduction of river
flow were identified in Area 1 soil or groundwater.

5.1.1 Soil

Four soil/sediment samples were collected from Area 1. Three of these were sediments from the
wetlands area, and consisted of dark brown, organic rich, silty sediments. The fourth was collected
from the former roadway near the foot of the dike, and consisted of sandy fill material. Each of
the soils from this area was analyzed for EPH, PALLs or SVOGs, PCBs and metals. As shown on
Table 7, sample 1H-4, collected from the former roadway area, contained fow levels of PAHs.
Three PAHs were present at concentrations shightly above the RGs, but below MADEP
background levels for soils (MADEP, 2002). Based on the low levels present and the former use of
the sample area as a roadway, these levels are considered consistent with background resulting from
anthropogenic sources, and exempt from reporting. MADEP was notified of these results and our
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opinion that the detected concentrations do not represent a reportable condition {OTO, 2003).
Based on a meeting with MADEP in November 2003, we understand MADEP is in agreemens
with that conclusion.

EPH hydrocarbons, PCBs and cyanide were not detectable in the soil/sediment samples from Area
1. Metaks concentrations were below RCs. No reportable conditions were identified in Area 1 soil.

5.1.2 Groundwaier

One manually placed wellpoint was used to collect groundwater from Area 1. Drill rig access could
not be obtained to install 2 well near the foot of the dike, as onginally planned. Wellpoint 1H:5
was placed near the wetland area proximate to the felt building. This well replaced wellpoint 1H 1,
which was hand-driven and did not have a sand pack Wellpoint 1H-1 was found to be unusable
for groundwater collection due to the influx of large amounts of sikt from the wetlands sediments in
the area, and was replaced by wellpoint 1FE5 as discussed in Section 4.1.1. Low flow sampling of
this wellpoint was conducted on September 30, 2003. Based on the results of previous soil and
groundwater testing in Areas 1 and 2, the constituents of potential concern in this area were
narrowed down to lead and mercury by that time.

Groundwater analytical data are summarized on Table 4. No reportable conditions were identified
1n groundwater in Area 1.

5.2 AREA 2 (VETERAN'S FIELD AND FOOTPATH AREA)

Area 2 aburs the eastern side of Area 1 and the western side of Area 3. It includes a roughly square
parcel currently developed as a municipal baseball field, and a linear portion parallel the historic
railroad tracks (now an unpaved footpath) where the river previously flowed. 'This area spans
approximately 1500 feet in length. The condominium building on Clark Avenue was historically a
water-powered plant used for a series of industrial and commercial operations. Coal and wood ash
were identified in Area 2 solls.

No reportable conditions or environmental conditions likely to impact the reintroduction of river
tlow were identified in Area 2 soil or groundwater, as discussed below.

5.2.1 Soil

Eighteen soil samples from Area 2 were submitted for laboratory analysis. Soil samples were
analyzed for a variety of parameters, including EPH, VPH, SVOGs, VOGs, PCBs, pesticides,
and/ or metals, consistent with the QAPP. Soil analytical data for Area 2 are summarized on Table
8.

Explorations in Area 2 were spaced in a linear fashion along possible future river alignments. One
possible alignment would flow directly west to east in the approximate location of the existing
culvert on the north side of Veteran's Field; a second possible configuration would circle around
Veteran’s Field. Soil borings were spaced 10 provide linear coverage of the area. Sample locations
were mote densely spaced in the portion abutting the footpath and Clark Avenue condominiums
{former manufacturing site), and further apart along the penmeter of Veteran’s Field, where more
natural conditions were expected based on site use history. Most of the samples submitied for

Page 20



-~

|
0'Reilly, Talbot & Okun N ENGINEERING o

[ A 5 s 6 ¢C 1 AT £ 5 } +

laboratory analysis were composites collected from the ground surface to the bottom of the boring,
and therefore represent materials that may be excavated from the channel in the future.

Materials encountered in Area 2 soil borings included fine to medium sand containing coal, brick
and other fill matenals underlain by silt and clay, interpreted as native materials. As shown on
Table 8, mine of the 18 soil samples from Area 2 were reported to contain PAHs above RCs. One
of the Area 2 soil samples (2H-6) contained lead at a concentration of 340 mg/kg, slightly
exceeding its soil RC, but below the MADEP background value of 600 mg/kg. These PAHs were
identified primarily in the portion of Area 2 parallel o the footpath. With the exception of sample
2B-14, samples collecied from around the perimeter of Veteran’s Field contained low to
nondetectable levels of PAHs. The presence of PAH along the former riverbed is consistent with
historic manufacturing and railroad operations in that area. While PAH concentrations exceed the
Massachusetts RCs in some samples, in each case, the detected concentrations are below MADEP
background concentrations (MADEP 2002).

The soil sample with the highest PAH concentrations in Area 2 (2B-14) was submitted to Severn
Trent Labotatories (STL) for analysis of coal, coal ash and wood ash by microscopic techniques.
STL uses a combination of scanning electron microscope with energy dispersive x-ray analysis
(SEM/EDX) and polarized light microscopy {(PLM} to identify these materials based on
morphology and elemental composition. Soil sample SB-14 was found to contain anthracite and
birwminous coal and wood ash. The laboratory report is provided in Appendix 1. Microscopy
results are summarized on Table 12.

Based on the histonc use of the area, the presence of coal and wood ash in Area 2 soils, and the
fact that each of the PAH and lead concentrations was below MADEP background values for this
type of impact, in our opinion these concentrations are not repottable to the MADEP, pussuant to
310 CMR 40.0317(9}. A letter to this effect was submitted 1o MADEP {OTO, 2003). Based on a
meeting between MADEP, OTO and the Gty in November 2003, we understand MADEP
concurs with this conclusion. The PAHs are believed 1o be the result of historic operations in the
area, which included railroad tracks and manufacturing operations, rather than a specific release.

5.2.2 Groundwater

Groundwater samples were collected from four monitonng wells installed in Area 2. Analytical
data are summarized on Table 4. Hand-driven wells points 2H-1 and 2FE6 initially installed in this
area were not unusable due to very high silt content. A track-mounted Geoprobe unit was
subsequently used to access the former niverbed in Area 2 for the installation of three small
diameter well points with sand packs.

As shown on Table 4, groundwater samples collected from Area 2 in july and August 2003 were
analyzed for VOGs, VPH, EPH, pesticides, metaks and cyanide. The organic analytes and cyanide
were not detected i Area 2 groundwater.

Groundwater from wells 27-2 and 213 contained low levels of zinc and lead. Concentrations
were below RGs.  Monitoring well 2W.9 was reported to contain lead and mercury at
concentrations exceeding applicable groundwater RGs.  However, the field log indicated water
purged from well 2W-9 was “very silty” despite the use of low flow sampling methods {Appendix
E). Consistent with the intent of low-{low sampling, these samples bad not been field filtered. The
- suspended sediment level was suspected of causing high bias in the analytical results. Neither lead
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or mercury had been identified at elevated levels in soil. Based on the silt content in the well and
the anomalously high concentrations, follow-up work was conducted to further investigate the lead
and mercury detections in groundwater.

Monitoring well 2W-9 was resampled on August 12, 2003 using traditional bailing methods instead
of low flow purging. Aggressive bailing was considered one possible method of developing the
well 1o remove fine particulates. A heavy silt load was still present in the well; groundwater
turbidity was off-scale on the field instrumentation. The sample was therefore collected in both
unfiltered and fikered (0.45 micron) aliquots for laboratory analyss. The filtered sample required
numerous changes of the coarse prefilter and some sediment is belteved to have passed into the
sample during this procedure. As shown on Table 4, analytical results for bailer-collected samples
were significantly higher than for low-flow samples. Additionally, the filtered samples contaned
significantly less lead than the unfiltered samples. Both of these observations support the
conclusion that the sediment is the source of the elevated lead reported in site groundwater.

Another round of groundwater sampling was conducted on October 21, 2003, again using low flow
methods with no filtration. In addition to total lead analysis, groundwater samples collected on this
date were analyzed for tetracthyl lead (TEL), a soluble, mobile form of lead used as a gasoline
additive. As shown on Table 4, TEL concentrations were insignificant, and would not account for
the previously detected lead concentrations. Sediment was noted in purge water from well 2W-9
on this occasion. The samples collected during this round were split between two labs 1o assess the
possibility of laboratory errors. Data from both laboratories are included on Table 4. The resuits

were nconclusive for well 2W-9, where lead was reported above the RC by one laboratory and
below the RC by the other.

The well was aggressively purged on December 4, 2003 to remove as much sediment as possible.
Because the recovery rate is slow in thus siley well, development was done by bailer, which was

allowed to drop to the bottom of the well to agitate any material present. Water removed from the
well had a heavy sediment loading.

The most recent round of groundwater monitoring was conducted on December 18, 2003 using
low flow pumping techniques. Sampling was conducted with scrupulous avoidance of the borom
of the well. The purge line was placed just below the 1op of the water table, and no depth sounding
was conducted until after the completion of sampling. The final sample collected from this well
was noted to be “slightly silty” and had on-scale turbidity readings. The sample was prepared in the
tield using two filtration media: a coarse 1.6 micron filter, and the finer 0.45 micron filter that is
industry standard. As shown on Table 4, lead concentrations reported for groundwater from well
2W-9 were below RGs during that event.

Based on our observations and the information provided above, the initial lead results for
groundwater from well 2W-9 are believed to be due to suspended sediments rather than a dissolved
lead condition in groundwater. A leiter to this effect was submitted to MADEP to document the
investigations performed (OTO, 2004a).

An additional well (2W-16) was installed northeast of well 2W-9 in September 2003 to provide

further information on possible lead in groundwater in this area. That well produced clear water,

and had no measurable lead content (Table 4}.
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Based on the investigations described above, in our opinion there is not a reportable condition in
groundwater in Area 2.

5.3 AREA 3 (FORMER NORTHAMPTON GAS WORKS)

OTO conducted two borings (3W-1 and 3W-2) in the Old South Street Parking Lot {aka. the
Hampton Avenue Parking Lot) on September 30, 2003. Each of these borings was completed as a
groundwater monitoring well. These borings are east and downgradient of the former
Northampton Gas Works site (RTN 1-14222). Additionally, we observed the performance of one
soil boring {(WC-30} on the Roundhouse Site performed for W&C on October 13, 2003 as part of
their MCP Phase Il acuwvities. Soil and groundwater below the Old South Street Parking Lot were
found to contain reportable concentrations of constituents, believed to be associated with MGP
waste.

Fifteen hand borings were performed in the existing Mill River stream bed east of the Old South
Street Parking Lot. As discussed below, MGP waste appears to be located below sediments in the
stream bed abutting the parking lot.

Soil and groundwater data collected by OTO are discussed below. This section does not tnchide a
discussion of analytical data generated by W&C.

5.3.1 Soil

Soil data from the vicinity of Area 3 are summarized on Tables 9 and 10. OTO submitted six soil
samples from this area for laboratory analysis. One sample of soil/ waste material was collected
from W&C boring WG 30 (22 to 24 feet). Two soil samples each from OTO borings 3W-1 and
3W-2 were submisted for laboratory analysis. One of these was also submitted as a blind duphicate
for quality control purposes. Additionally, one soil sample collected from a depth of five feet
below grade in the stream bed east of the Old South Street Parking Lot was selected for analysis.
These samples and associated analytical results are discussed below.

W&C Boring W 30

Boring WC-30 was performed near the eastern property limit of the Roundhouse Parking Lot, as
shown on Figure 5. That boring contained oily black material which had a naphthalene odor and
elevated PID readings, and is presumed to be coal tar based on its odor, physical propesties, and
location within the former coal gasification plant property. The 22 to 24 foot depth saraple from
that boring exhibited visual and olfactory indicators of coal tar, and had a PID measurement of 272
ppm. OTO submitted for a suite of laboratory analyses including EPH, VPH, SVOGs, metals and
cyanide. W&C did not collect a split sample of this material. As shown on Table 9, the sample was
found to contain elevated concentrations of PAHE, panticularly naphthalene (6,200 mg/kg), and
aromatic hydrocarbons in the EPH and VPH ranges. The data are consistent with conditions on
this property previously reported to and tracked by MADEP,

OTO Beorings 3W-1 and 3W-2
Material similar in appearance and odor to the WC-30 sample was encountered in OTO boring

3W-2 ai depths of 15 to 21 feet below grade. The maximum PID recorded in boring 3W-2 was
13.5 ppm, at a depth of 19 to 21 feet below grade. This location is hydraubically downgradient of
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Area 3 and boring W(G-30. Boring 3W-1 contained fill materials including brick, slag, and what
appeared to be asphalt at shallow depths, but did not contain visible coal tar waste.

One soil sample each was selecied from borings 3W-1 and 3W-2 for microscopic analysis. The fill
sample from 10 to 12 feet below grade in 3W-1 was selected based on visual observation of black
material at that depth; a deeper sample (19 1o 21 feet below grade) was selected from 3W-2 based
on its naphthalene odor, PID response and sheen. As summarized on Table 12, the kaboratory
reported “heavily tarred asphalt™ at 3W-1, 10 to 12 feet below grade. This is consistent with our
observations of solid asphalt-like material at that depth. 1n bonng 3W-2, 19 to 21 feet below grade,
coal, coal ash and asphalt were reported. Macroscopic pieces of asphalt were not visually evident in
this sample, which contained unconsolidaied sand matesial with 2 black sheen. However, the
laboratory 1ndicated their identification of asphalt is based largely on the presence of embedded
mineral grains, and coal tar may be misidentfied as asphalt if exposure to a soil environment has
caused particulate maiter 10 become embedded in & (see letter dated November 6, 2003 in
Appendix I}. Based on the odor, laboratory results, visual appearance and historic setting, we
believe the material present at depths of 15 to 21 feet below grade in boring 3W-2 15 likely coal tar.

Each of the samples analyzed from borings 3W-1 and 3W-2 contained PAHs at concentrations
above RCs. Naphthalene, which is a coal tar indicator, was detected only in the deeper samples (16
to 21 foot depth range); & was not identified in the shallower soils from these two borings.
Aromatic EPH range hydrocarbons in 3W-2 (19-21 feet) also exceeded RCs. The PAHs present at
shallower depths in boring 3W-1 {(4-6 feet) arc likely the result of asphalt fragments which were
noted in the boring log. There was no naphthalene odor associated with the visible asphalt
fragments. Asphalt residues are exempt from release notification pursuant to 310 CMR 40.0317

(12).

Stream Bed Hand Boring SB-7

One soil sample from a hand boring in the streambed east of the Old South Street Parking Lot was
submitted for laboratory analysis of EPH, VPH, SVOGs and microscopic analysis for coal/ ash/tar.
‘That sample, collected from a depth of 4 to 4.5 feet below at location SB-7, was selected based on
its naphthalene odor and black appearance. This black odorous material was not encountered in
other stream bed hand bornings, however, most of the boreholes could not be advanced more than
two feet below grade due 1o collapse of the wet materials.

Analytical data are summanzed on Table 10. Soil sample resuits from borings WG 30 and 3W-2 are
also ncluded on that table for comparison, as those borings also contained black material with a
naphthalene odor. Sample SB-7 was found to contain high concentrations of PAHs and EPH
aromatic hydrocarbons. Four PAHs [benzo{a}pyrene, benz{ajanthracene, benzo(b}fluoranthene
and indeno(1,2,3-c,djpyrene] were present at concentrations exceeding their Upper Concentration
Limits promulgated in 310 CMR 40.0996(7}. Based on their similar odor, appearance, and chemical
make-up, the material present i borings SB-7, WC-30 and 3W-2 is believed to have an MGP

souree.

Microscopic analytical data are summarized on Table 12. As shown, sample SB-7 was reported to
contain a light loading of bituminous coal and coal ash, a trace of wood ash, and a heavy
concentration of asphalt. This 1s consistent with microscopic results for the sample from 3W-2, 19
to 21 feet below grade. As previously discussed, the laboratory has indicated that coal tar may be
misidentified as asphalt based on the presence of embedded particles. Sample SB-7 contained
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unconsolidated matenials with a viscous black coating, and did not contain visible solid fragments
that appeared to be asphealt.

Reportable Condition

Since PAH exceedances of RCs were not previously reported for the Old South Street Parking Lot,
discovery of this condition triggered an obligation for the City 10 notify MADEP within 120 days
of their knowledge. A Release Notification Form and leiter report documenting soil and

groundwater conditions in this area was therefore submitted to MADEP 1 March 2004 (OTO,
2004b).

In our opinion, the PAHs exceeding RGs in soil samples collected from 15 to 21 feet below grade
at 3W-1 and 3W-2 are the result of the known upgradient coal tar site. In addition to the PAH,
soil samples from borings 3W-1 and 3W-2 contained carbazole and dibenzofuran i samples from
depths of 16 10 21 feet below grade. While not present at reportable levels, these constituents are
of interest because they are known to be associated with MGP waste (GRI, 1996) and were also
detected in Roundhouse Parking Lot sample WG 30. MADEP issued a letter dated Apnl 27, 2004
which indicated they concur with this conclusion, and a separate RTN was not issued for
conditions reported below Old South Street Parking Lot.

Conditions encountered in hand boring SB-7 below the existing stream bed could also be
interpreted 1o constitute a reportable condition. However, based on MADEP’s April 27, 2004
letter, we believe this material would also be considered a portion of the release associated with
RTN 1-14222, and not a new reportable condition. The SB-7 data were forwarded to BSG. Inan
email response dated October 15, 2004, BSG indicated they had discussed the data with MADEP,

and BSG was assuming responsibility for investigating the area.

Bonng 3W-2 Waste Disposal

Based on the olly appearance and strong odor exhibited by materials from depth in boring 3W.-2,
waste cuttings from this boring were drummed for disposal. Characterization analysis is provided
on Table 9. Drum removal was performed by Clean Harbors Inc. on behalf of Bay State Gas,
concurrently with several other drums of material generated during their soil boring program at the
Former Northampron Gasworks Site. The manifest is retained by Bay State Gas.

5.3.2 Groundwater

Area 3 groundwater analytical data are provided on Table 4. Two monitoring wells (3%-1 and 3W-
2) were instatled in this area and sampled by OTO. A blind duplicate of the groundwater sample
from well 3W-1 was submitted in September 2003 for quality control purposes.

Phenanthrene, 2 PAH, exceeded the applicable groundwater RC in both wells 3W-1 and 3W-2. In
our opmion, this compound is likely the result of coal tar residues, which have been observed in
soils below the water table at well 3W-2 and other upgradient locations. The phenanthrene in
groundwater condition was reporied to the MADED in the same submittal as the RC exceedences
for soil, as discussed above (OTO, 2004b).

The total cyanide concentration i monitoring well 3W-1 groundwater exceeded the RC during the
September 30, 2003 sampling round. However, the RC for cyanide technically applies to
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physiologically available cyanide, not total cyanide. The well was therefore resampled for analysis
of physiologically available cyanide, which was not detected. Because the RC applies specifically to
physiologically available cyanide, the total cyanide results do not constitute a reportable condition.
These data indicate that while present, the cyanide is chemically bound in 2 manner that makes it
less toxic to living organisms.

Well 3W-2 conrained a lead concentration above the RC {30 ug/l) when it was first sampled on
September 30, 2003. The groundwater sample log (Appendix E) noted a sheen, coal tar odor, and
off-scale turbidity readings at this location. The well was resampled m October 2003, and splits
sent to two different laboratories. One laboratory reported 32 ug/| lead, shghtly above the 30 ug/1
RC, during this round. The second kboratory reported 22 ug/l lead. A third round of
groundwater sampling was conducted at this well on December 12, 2003. As shown on Table 4,
lead was not detecied during that event. In our opinion the lead results do not indicate a reportable
condition in regards to lead in groundwater at this location.

In summary, groundwater below the Old South Street Parking Lot contains phenanthrene at a
concentration which exceeds the applicable RC.  Other constituenis were present in site
groundwater at concentrations below their applicable RGs. This condition was reporied to
MADEP by the City in March 2004. MADEP responded in an April 27, 2004 letter which
referenced the Former Nosthampton Gas Works RTN {1-14222) and indicating a separate Release
Tracking Number would not be assigned to the Old South Street Parking Lot at that time.

Bay State Gas has advised the City that it will perform additional studies in the Old South Sireet
—_ Parking Lot to evaluate whether or not the Former Northampton Gas Works Site is the source of
the reportable releases in that area That work is on-going,

5.4 AREA 4 (MASSACHUSETTS HIGHWAY PROPERTY)

Area 4 is the furthest downstream property included i the investigation. It lies approximately
2,400 feet southeast of the former coal gasification plant (Area 3), with an uninvestigated stretch of
former riverbed in between. Culverted surface water flow daylights in this area, and subsequently
flows east into the Connecticut River.

A reportable condition was identified in Area 4 soil based on the presence of PAH concentrations
above RGCs. The property owner, Mass Highway, reported the condition to MADEP on May 23,
2003 and filed for Downgradient Property Status based on the apparent histeric transport of
materials to their property from an upstream location. The property is currently tracked under
RTN 1-14853. OTO’s soil and groundwater testing 1 this area are discussed below. Soil and

groundwater analytical data from a previous study in this area conducted by others is provided on
Tables 1 and 2.

5.4.1 Soil/Sediment

Two hand borings and five hollow stem auger borings were conducted in Area 4. Exploration

locations are shown on Figure 6. Soil and sediment data from this area are summarized on Table
il
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Sedwnerts

The two hand borings (4155 and 41-6) performed in Area 4 were located in nver sediments
adjacent to existing stream flow. Both samples were collected from materials believed to be
underwater during periods of high flow. Materials encountered in boring 4H-5 consisted of dark
brown organic nich silt. Boring 4H-6 encountered rounded coarse sand and gravel below an upper
six inch thickness of mucky silt. A shight naphthalene-like odor was noted in sediments from
location 4H-6.

Sediment samples from the two borings were analyzed for a suite of parameters including VPH,
EPH, SVOCs, metals, PCBs, and/ or pesticides. As shown on Table 11, sediments from 4H-5 and
4H-6 both contained PAHs at concentrations exceeding RCs. The sample from location 4H-5 was
also submitted to the laboratory as a blind duplicate. One duplicate sample was reported to contain
310 mg/kg lead, exceeding the RC of 300 mg/kg. The other duplicate sample was reported o
contain 260 mg/kg lead. This informarion was conveyed to the property owner, the Massachusetts
Highway Department, for their determination of reporting requirements.

Organic constituents and other metals were nondetect or present below RGCs in sediments. Soil
RCs are not technically applicable to sediment samples, but were used for comparative purposes.

Soids

Five hollow stem auger borings were performed in Area 4. One of these borings {(4W-1} was

—_ performed in a location estimated to be near the center of the historic Mill River channel. Soil
boring 4B-1 is believed to be on the edge of the former riverbed, while 4B-2 and 4B-3 were placed
to be laterally outside of historic river limits. Fill materials were observed in borings 4W-1 and 4B-
1 to depths of 14 feet below grade. Layers of sediment construed to be native historic riverbed
were encountered at 20 feet below grade in boring 4W-1, Borings 4B-2 and 4B-3 encountered fine
to medium sand and silt to the maximum depth explored (18 feet below grade). Fill materials were
not noted n these bonings, consistent with their location outside the niver channel

Street level grade in Area 4 lies approximately 14 feet above the current niverbed elevation where
stream flow emerges from below Pleasant Steeet. Samples collected from depths of approximately
14 to 15 feet below grade in borings at road level therefore comrespond to the same elevation within
the riverbed as 0-1 foot depth sediment samples 4H-5 and 4H-6.

Fill materials present in boring 4B-1 included coal fragments from ground sutface to approximately
nine feet below grade. Fill materials encountered in boring 4W-1 included wood fragments and
gravel in the upper 10 feet. Soil samples collected from the approximate level of the historic
nverbed {16 to 18 feet deep} contained small, black, hardened globules that released a naphthalene
odor when crushed. PID headspace readings were higher in samples from the historic niverbed than
in the upper fill materials. A sample of the material from 4W-1, 16 to 18 foot depth was submitted
for microscopic analysis. As shown on Table 12, anthracite coal and asphali-like material were
present in this sample. The laboratory indicated that asphalt identification 15 based on the presence
of embedded minerals, and that coal tar may therefore be misidentfied as asphalt after exposure to
a soil environment (see letter in Appendix I). Based on our observations and the analytical data
described below, we believe this material to be coal tar. The small, individual rounded shapes
present in soils from 4B-1 do not have the macroscopic appearance of asphalt.
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As shown on Table 11, PAHs were detected at concentrations above RGs mn soils from locations
4B-1 and 4W-1 (inside the historic nverbed), 4H-5 and 4H-6 (in the current stream bank} but not
4B-2, 4B-3 or 4W-5 {outside the former river channel). The highest concentrations were detected
in the 16 to 18 foot depth sample from boring 4W-1, which contained the black particles with
naphthalene odor. This sample contaned 62 mg/kg naphthalene, as well as carbazole and
dibenzofuran, which are present in MGP wastes. Based on the chemical analysis, microscopic
analysis, and location on the historic riverbed, these particles may be coal tar globules that were
transported to this area by historic stream flow.

The constituents detected in soit from 4W-1, 16 to 18 foot depth, include elevated EPH aromatic
hydrocarbons, but no detectable aliphatic hydrocarbons. The suite of PAHs detected in 4W-1 was
similar to that detected in sample 4H-5, collected from the current riverbed, although the sediment
sample did contan aliphatic hydrocarbons. Solls from borings placed to be outside the historic
riverbed (4B-2, 4B-3 and 4W-5} did not contain detectable levels of PAHs, and other constituents
were present at concentrations below RCs. The RC exceedences therefore appear to be associated
with matenials present in the former river channel. This is consistent with data previously collected
by others (Table 1), The PAHs detected n the 5 to 7 foot depth sample from location 4B-1 may
be associated with coal or coal ash; coal was observed in shallow fill matenals at that location.

The finding of reportable concentrations of PAFs that may be coal tar residues at a location
approximately one-half mile downstream of the Roundhouse Site suggests a potentially significant
migration from that site that will require evaluation by further study. As described in Section 3.4.2,
MassHighway filed a Downgradient Property Status Opinien prepared by Fuss & O'Neill (F&O}

_ based in part upon the data collecied by OTO. OTO agrees with the F&O conclusion that
Downgradtent Property Status is approprate for this location.

In summary, in Area 4, soll/fill materials within the historic river channel show PAH impacts at

levels above RGs. Soils outside the historic river channel in this area do not exhibit a reportable
condition.

5.4.2 Groundwater

Three groundwater monitoring points are located in or immediately west of Area 4: two standard
monitoring wells installed in boreholes performed by hollow stem auger (4W-1 and 4W-5} and one
hand-driven wellpoint near the current river edge (4W-6). Phenanthrene, a PAH, was detected in
groundwater from well 4W-1 at a concentration exceeding the RC. Other PAHs were also detected
in groundwatet from this well. The constituent detected at the highest concentration at 4W-1 was
naphthalene (320 ug/1), although that parameter does not exceed the RC.. This well is located
within the historic river channel, which is presently filled. Soil from this boring contained hardened
particles of tar-like material and elevated concentrations of PAHs. The finding of PAHs in
groundwater is therefore consistent with soil data.

Groundwater from monitoring well MW-2 was found to contain lead {260 ug/l) above the RC {30
ug/]) 1n July 2003. However, groundwater from this well had a high sili content despite the use of
low flow pumping techniques. Previous groundwater testing by others in this area (Table 2) did not
identify lead in groundwater as an issue. This previously existing T&B well MW-2 was mistakenly
sampled instead of nearby OTO well 4W-1 mn July 2003.
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Monitoring well 4W-1 was sampled on August 12, 2003 using traditional bailing methods instead of
low flow purging, Aggressive bailing was considered one possible method of developing the well
to remove fine patticulates. A heavy silt load was present in the well; groundwater turbidity was
off-scale on the tield instrumentation. The sample was therefore collected in unfiltered form for a
suite of metals analyses, and filkered (0.45 micron) for lead analysis. As shown on Table 4, the lead
result for the unfiltered bailer-collected sample was significantly higher than for the filtered sample,
indicating the sediment was the source of the lead.

Welt 4W-1 groundwater was resampled on October 21, 2003, using low flow methods with no
fidrration. In addition to total lead analysis, groundwater samples collected on this date were
analyzed for tetraethyl lead (TEL), a soluble, mobile form of lead used as a gasoline additive. As
shown on Table 4, TEL was detected, but at a concentration {5 ug/l) that would not account for
the previously detected lead concentrations. Sediment was noted in the samples on this occasion.
The samples collected during this round were split between two labs to assess the possibility of
laboratory errors. Data from both laboratories are included on Table 4. The results were fairly
consistent, and were above the lead RC.

The well was aggressively purged on December 4, 2003 to remove as much sediment as possible.
Because the recovery rate is slow n silty wells, development was done by bailer, which was allowed

to drop 1o the bottom of the well to agitate any matenal present. Water removed from the well had
a heavy sediment loading, and a naphthalene odor.

The most recent round of groundwater monitoring was conducted on December 18, 2003 using
_ low flow pumping techniques. Sampling was conducted with scrupulous avoidance of the bottom
of the well. The purge line was placed just below the top of the water table, and no depth sounding
was conducted until after the completion of sampling. The water purged from this well was noted
to be silty. The sample was prepared in the field using two filtration media: a coarse 1.6 micron
filter, and the finer 045 micron filter that is industry standard. As shown on Table 4, lead
concentrations reported for groundwater from well 4W-1 were below RCs during that event.

Based on our observations and the information provided above, the initial lead results for
groundwater from well 4W-1 are believed 1o be due to suspended sediments rather than a dissolved
lead condition in groundwater. A letter to this effect was submitted 1o MADEP to document the
investigations performed (OTQO, 2004a). As such, we do not believe that a reportable condition
exists 1n regard to lead in groundwater in Area 4.

5.5 SUMMARY OF REPORTABLE CONDITIONS

Area 1 and Avea 2: No reportable conditions were identified in soil or groundwater in Areas 1 and
2. Polyyelic aromatic hydrocarbons (PAHs) were detecied in soil from these areas at
concentrations above RGs. However, the levels are consistent with MADEP published urban
background that may result from combustion of coal, wood and/or petroleum products.
Microscopy confirms the presence of coal and woed ash in soil from this area. Constituents
associated with coal and wood ash are exempt from reporting under the MCP.

East of Avea 3: PAHs are present above RGs in soil and groundwater below the Old South Street
Parking Lot. EPH aromatic hydrocarbons exceed their applicable RCs in soil, but not in
groundwater. A Release Notification submittal for soil and groundwater conditions below the Old
South Street Parking Lot was made to the MADEP n March 2004. MADEP indicated they
- consider the area to be part of the Former Northampton Gas Works Site (RTN 1-14222} at this
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time. No separate reportable condition has been identified. Bay State Gas is performing additional
investigations which are on-going in the area.

Area 4 Massadusetss Highury Department Property. The portion of Area 4 owned by the
Massachusetts Highway Department contains PAHs above Reportable Concentrations in soil and
groundwater. These conditions were reported to MADEP by the Massachusenrs Highway
Department, which filed a Downgradient Property Status Opinion for the site in May 2004. The
elevared PAH concentrations are limited to soils within the current and historic riverbed, and may
be associated with hardened black globules that appear to be coal tar. Seils from outside the
niverbed did not exhibi PAH impacts.

Avea 4: City Ouned Property: OTO hand boring 4H-5 and T&B boring MW-3 are located on Area 4
land believed to be owned by the City. No reportable conditions were identified on this property.
Sediment sample 465, collected from the current Mill River streambed, contained EPH aromatic
hydrocarbons and several individual PAHs above soil RGs. However, soil Reportable
Concentrations do not apply to sediment samples, and are used for comparative purposes only.
Soil from boring MW-3 did not contain reportable concentrations of analytes.

5.6 DATA QUALITY

Quality assurance/quality control {(QA/QC) measures taken during sampling actvities included
collection of trip blanks, equipment blanks, intra-laboratory duplicates, and inter-laboratory

duplicates. A summary of the number and type of QA/QC samples collected is provided on Table
13.

Laboratory precision and accuracy was evaluated through standard analytical procedures, consistent
with the QAPP. The laboratory data packages were reviewed to evaluate whether their precision
and accuracy are appropriate for their intended use, per the MCP, 310 CMR 40.0017 (1). Thus
evaluation was based upon a review of results for:

Holding times;

Field blanks;

Field duplicates;

Laboratory blanks;

Surrogate spike recoveries;

Matrix spike/ matrix spike duplicates results;
Unspiked laboratory duplicates;

Pesticide calibration checks; and
Laboratory control samples.

Data validation worksheets are provided m Appendx |. A modified Tier 1 validation was
performed, including a completeness review and Tier II validation recommendations for each data
package. Raw data was not requested or provided with the data packages, but is maintained by the
iaboratory for future use if needed. Validation findings and actions are summarized below.
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Holding Times

The samples were extracted and analyzed within specified holding times, and were held under
appropriate conditions, with the following exceptions.

One set of samples was noted to be received at 14 °C, and the laboratory contacted OTO 1o inquire
whether they should be analyzed. Because the samples were to be analyzed for metals onty, holding
at room temperature was considered acceptable, and the laboratory was instructed to analyze the
samples.

Five soil samples in AMRO laboratory baich number 0307010 were extracted beyond the allowable
seven: day hold time for semi volatiles. The hold times were extracted eight to eleven days after
collection. Because hold times were not grossly exceeded the data are still considered usable, but as
estimaies only. Sem volatile analytical data for soil samples 2B-11, 2B-12, 2B-i4, 2B-15 and 1H-4
have been flagged with a “J” qualifier (Tables 7 and 8), indicating positive results and detection
limits are considered estimated.

Field Blanks

Trip blanks were included at a rate of one per cooler on dates when VOC or VPH samples were
collected. Trip blank resulis are included on analytical data tables, and may apply to samples from
more than one area of the site. No analytes were detected in the trp blanks collected for this
project.

An equipment blank was prepared during the first groundwater sampling round {July 15, 2003) to
evaluate the possibility of contamination from the equipment used. Distilled water was pumped
through the peristaltic pump head and associated tubing used for groundwater sample collection.
The equipment blank was submitted to the laboratory for the same analytical parameters as the
groundwater samples collected on that date, and is included on Table 4. No target analytes were
detected in the equipment blank

A second field blank associated with groundwater was submitted with the December 2003 sampling
round. Those lnvestigations were being conducted to evaluate the cause of elevated lead levels
reported in groundwater samples from several monitoring wells. Because the impacted wells
shared similar construction, we evaluated the possibility that the filier sand placed around the well
screen during construction was contaminated with lead. A sample of filter sand was obtained from
the dnlling company and placed 1t a sample jar with distilled water. The jar was shaken vigorously
then allowed to sit for several days. The water from this jar was decanted and submitted to the
laboratory for analysis. Lead was not detected in the sample, identifted on Table 4 as “Drili Sand”.
The source of the elevated lead levels in certain groundwater samples was subsequently identified as
heavy sediment loading from the native fines in the former riverbed.

Field Duplicates

Field duplicate results provide a measurement of both sampling and analytical precision. Two types
of field duplicates were collected for this project: intra-laboratory duplicates sent blind to the same
laboratory, and inter-laboratory duplicates submitted to two ditferent laboratories. Intra-laboratory
duplicates were collected at an overall rate of one per 20 samples. Inter-laboratory duplicates were
~ collected at 2 rate of 100% during lead in groundwater evaluations in October and December 2003,
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to evaluate the possibility of laboratory error. In each case, the duplicates were submitted to the
laboratory blind {not identified as duplicates).

Duplicates were evaluated by calculation of the relative percent difference (RPD) between the two
analytical results.  Duplicate results and RPDs are summarized on Table 14.  As shown,
groundwater sample 3W-1 was analyzed for a full suite of organic and inorganic parameters, each
of which had acceptable duplicate RPD results. Inter-laboratory duplicate results were also within
acceptance criteria, with one exception. Lead analysis for sample 2W-9 collected October 21, 2003
had an inte-laboratory RPD of 56%. Those lead results are considered estimates, and have been
flagged with a “J” qualifier to indicate uncertainty in quantitation.

Soil duplicate results from location 4H-5 had RPDs within acceptance criterna, indicating good
sampling and analytical precision. However, the duplicate soil samples collected from boring 3W-1,
16-18 feet below grade, exhibited high RPDs for most semi volatile constituents and for mercury
(see Table 14). This soi sample was impacted by oily waste, and was likely heterogeneous. The
semi volatile and mercury results for duplicate samples 3W-1 and 3W-1D are considered estimates,
and are J-flagged on Table 9.

The results of duplicate samples collected for this project indicate sampling and analytical precision
for both soil and groundwater was generally acceptable. Sample heterogeneity affected precision in
waste sample 3W-1.

Laboratory Blanks

Laboratory method blanks were prepared for each analytical method, and were free from
contamnination. 1n rare mstances a trace of one analyte {(such as naphthalene or sitver} was detected,
but was either not detected in samples or was present at much higher concentrations than the blank
level. No validation actions were taken based on laboratory blank data.

Surrogare Spike Recovenes

Swrrogate spikes are compounds added to each sample to evaluate sample-specific effects in
organics analyses. Surrogates are evaluated based on their percent recovery (%R) which is
optimally 100%, indicating the lab detected the entire amount of spike added to the sample.
Surrogate spike recovenies were generally within acceptance limits, with an occasional recovery
slightly above or below lmits. No validation actions were taken based on surrogate spike

FECOVETILS,

Matrix Spike/Matrix Spike Duplicate Resyles

Matrix spike/ matrix spike duplicate {MS/MSD) samples were analyzed at a rate of one per twenty
samples per medium per analysis. In some cases where very few samples were collected on a given
date, a laboratory batch MS/MSD was performed on a sample from another source instead of a
project sample. These samples are evaluated based on recovery rates {optimally 100%) and relative
percent difference (RPD) between the duplicates (optimally 0%).

Our QAPP indicated MS/MSD results would be tabulated and an average recoveries calculated for

soll and groundwater. However, this was not completed, because the laboratory spikes were
_ performed for the full analyiical suite (66 targets in the VOC amalyses; 67 targets in the SVOC
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analyses). Knowing medium-specific average spike recoveries were not deemed valuable enough to
be worth the time involved in these calculations. Overall, MS and MSD results for both matrices

were acceptable.

Matrix spike recoveries for thallium were low in AMRO batch 0310110, The nondetect thallium
results in soil samples WG-30 and 4H-6 are considered estimates based on possible low recoveries.
Thallium MS and MSD recoveries were very low (about 17%) in batch 0310012, Thallium was not
detecied 1n the groundwater samples in that batch (1H-5, 2W-16, 3W-1, 3W-1D, and 4W-5
collected 9/30/03), and has therefore been rejected due 10 the possibility of false negatives.

Lead matrix spike recoveries were slightly low in baich 0310012, Lead results for associated
groundwater samples {(1H-5, 2W-16, 3W-1, 3W-1D, and 4W-5 collected 9/30/03) have been
estimated as a result. The “J” flag indicates possible low bias in lead results for these samples.

The matrix spike recovery for lead was high (136%) mn batch 0307122, A high MS duplicate RPD
was also reported for lead in this baich. The lead results for groundwater samples collected from
wells 2W-9 and MW-2 on July 15, 2003 are considered estumates with possible high bias based on
these results,

Unspiked Laboratory Duplicates

Consistent with the 1998 MADEP analytical methods, EPH and VPH analyses were accompanied
by an unspiked laboratory duplicate. Ta general, these duplicates met acceptance criteria, indicating
good laboratory precision.

Soil sample 2FF 1 had duplicate RPDs of greater than 50% for most of the detected EPH analytes.

Positive EPH detections i sample 2H-1 are therefore considered estimates, and are tlagged with a
“J” on Table 8.

Paticide Calibration Chedes

Calibration dnft during pesticide analyses is monitored through continuing calibration checks.
Galibration checks exceeded the allowable 15% dnft for nearly all analytes in AMRO batch
0306103, which includes samples 2H-4, 2H-7 and 4H-5. Drift was high on both colamns. The
sample were analyzed a second time, with similar results. Positive pesticide detections in these
three samples are considered estimaied values due to calibration variability. Positive pesticide
detections in samples 1H-4, 2B-13 and 4W-1/16-18 feet are also estimated for calibration drift.

Laboratory Control Samples

AMRO performed laboratory control sample {LCS) analyses for each analysis, including 2 complete
suite of target analytes rather than a selected subset. LCS results are evaluated based on the percent
of true value detected (optimally 100%). LCS results were generally acceptable for the full suite of
parameters, with exceptions described below.

SVOC LCS recoveries were acceptable for 66 of the 67 target analytes in AMRO batch 0308085.

One analyte, 4-chloroaniline, exhibited LCS recoveries of less than 10%. This analyte was not
detected in the samples. Due to the possibility of false negative results, 4-chloroaniline results were
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rejected in groundwater samples 2T-2 and 2T-3. This analyte was not detected in other soi or
groundwater samples collected from the study area, therefore the rejection of this nondetect data is
considered insignificant to the overall project.

SVOC LCS recoveries were acceptable for 66 of the 67 target analytes m AMRO barch $310165.
Due to an unknown cause, one analyte, benzoic acid, was not detected {0% recovery} in both the
LCS and LCD duplicate. The compound was detected in the continuing calibration check.
However, due to the possibility of false negative results, benzoic acid results are rejected in
groundwater samples 2W-9, 3W-2, 4W-1, 4W-5 and 4W-6 collected on October 21, 2003. Benzoic
acid was not detected in these or other soil or groundwater samples collected from the study area,
therefore the rejection of this nondetect data is considered insignificant to the overall project.

LCS data indicate taboratory accuracy for these methods was good.

Based on the above information, the data are found to be within acceptable ranges of accuracy and
precision and are acceptable for the project purposes with the qualifiers described in the sections
above.

6.0 SOIL EXCAVATION AND DISPOSAL ISSUES

This section provides preliminary estimates of soil volumes that may require disposal at permitted
facilities if excavated from the future river channel. Preliminary estimates of disposal costs are also
provided.

6.1 APPLICABLE REGUALORY PROGRAMS AND DISPOSAL OPTIONS
6.1.1 Federal and State Hazardous Waste Regulations

Federal regulations under RCRA (Resource Conservation and Recovery Act) and corresponding
state regulations {310 CMR 19.000) require special handling and disposal for contaminated soils
that would be classified as a listed or characteristically hazardous waste. Based on the analytical
data generated for this project, materials in the potential future river bed in the vicinity of Area 3
are impacted with coal tar/MGP waste, and would likely require handling and disposal as
hazardous waste. No information was obtained from our studies to indicate applicability of these
regulations to disposal of excavated soils from Areas 1,2 or 4.

6.1.2 State Regulations {Massachusetts Contingency Plan)

Management of contaminated soils in Massachusetts are regulated under the Remediation Waste
provisions of the MCP (Massachusetts Contingency Plan per 310 CMR 40.0000. In Study Areas 1
and 2, 1t 1s our opinion {see Section 5.1 and 5.2} that soil concentrations did not meet release
notification thresholds pursvant to the MCP. Nevertheless, the MCP requires that impacted soils
be managed in accordance with 310 CMR 40.0032(3} even if contamination is below Reportable
Concentrations. A cost effective approach under the MCP would be to manage the matenals on-
site. 'This could be accomplished through development of site grading plans where excavated fill
could be placed in mounds or raised beds and covered with clean fill, membranes or pavement.
While on-site reuse options are not considered at this time given the preliminary nature of project
design, we recommend full evaluation during project design. On-site reuse has the potential for
— significant cost savings relative to costs discussed below.
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Consistent with 310 CMR 30.0032(3) (b}, soil from Area 1 and Area 2 may be transporied off-site
without DEP approval, provided it is not “disposed or reused or at locations where existing
concentrations of oil or hazardous material at the receiving site are significantly lower than the
levels of those oil and/or hazardous marerials present in the soil being disposed.” In practice, such
soils are typically “reused” as landfill daily cover at municipal landfills in accordance with MADEP
Policy 97-001 or for final grading of certain closed landfills under MADEP guidelines (MADEP,
2001). Awvailable test data indicate Area 1 and 2 soils meet the crteria for erther of these two
options.

6.2 VOLUME/ WEIGHT ESTIMATES

Volumes of soil to be excavated in each of the four Study Areas were preliminanly estimated. The
estimates were based on excavation of a ten foot wide channel, six feet below the cwrent water
table to allow for the placement of bedding matenals, with banks sloped at 45 degrees. The
groundwater table was estimated from the profile shown on Figure 7. The resultng weight
estimates are provided in Table 15 and assumed 1.5 tons per cubic yard of soil. Excluded from the
Area 1 weight estimate are approximately 4,000 tons of organic sediments. Sediments i this area
were not found to be impacted, and would not require premium management under the MCP.

These weight estimates and resulting cost estunates are not based on project design, and were
developed for preliminary, order of magnitude feasibility considerations only. They should not be
used for project budgeting purposes. In addition, these estimates are only generated for the four

— specific areas which comprised our study. These areas in total comprise approximately half of the
1.3 mile siretch of former Mill River Channel within the area being considered for Mill River
project.

6.3 PRELIMINARY COST RANGES FOR SOIL DISPOSAL

Based on soll volume estimates, preliminary estimates of premium disposal costs to handle
contaminated soils are summarized in Table 15. Bref discusstons of assumptions made for each
Study Area are provided below.

6.3.1 Areas 1, 2 and 4

Based on the analytical data developed during these studies, contaminated soils from Areas 1, 2 and
4 should be acceptable for use as daily cover or grading material &t a local landfill. This s 2
relatively inexpensive option compared to other disposal options. In our experience, costs for such
use, including transportation, are currently in the range of $30 to $50 perion. As shown on Table
15, we estimate on the order of 23,000 tons of PAH-bearing soils would be excavated from Areas
1, 2 and 4.

632 Avea 3

Coal tar impacted soils are estimated to be present along an approximately 1,000 foot long stretch
of nverbed in Area 3. The coal tar impacts are generally present at depth berween 12 and 20 feet
below grade, not i surficial materials. Qur cost estimate therefore assumes the upper ten to 15
feet of material in this area would be removed first, and transported off-site as PAH impacted soils
for use as landfill daily cover. This involves on the order of 13,000 tons of fill at costs in the range
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of $30 to $50 per ton. Soil impacted with free flowing coal tar/ MGP waste would be unacceprable
for landfill or asphalt cold batch disposal. Certain thermal treatment methods such as the Re-Soil
process offered by Maxymillian Technologies Inc. are specifically licensed to accept coal tar
impacted soils. As shown on Table 15, disposal of approximately 10,000 tons of coal tar impacted
material is estimated to be on the order of $50 to $100 per ton for trucking and disposal, based on
an oral quote provided by Maxymullian.

The existing riverbed east of Area 3 was not included in disposal cost estimates. While material
believed to be coal tar is located at a depth of approximately four feet below grade 1a this area, niver
reintroduction would likely not require excavation to that depth. If plans called for removal of the
material from this area, it would require disposal at costs similar to those described above for other
coal tar impacted soils.

6.3.3 Summary

in summary, costs for handling and disposal of contaminated soils thar may be excavared from
Study Areas 1 through 4 of the proposed Mill River Project are estimated to be on the order of
$1,850,000 to $3,250,000. These estimates do not include cosis for excavation, which is assumed to
occur regardiess of soil disposal issues. Some areas of the future nver alignment were not included
in the current study, most notably the segment between Areas 3 and 4. Soil volume and cost
estimates could not be developed for uninvesugated areas. As noted, these estimates are not based
on project design and are subject to significant vanability. In addition, the estimates do not
consider options to save costs through on-site management of lightly contaminated soils. Such
_ options cannot be evaluated at this time due to limited project design information.

In addition 1o the soil waste, groundwater waste may be gencrated during excavation. Because
excavation will extend below the water table, dewatering will be required. Collection, treatment (if
needed) and discharge of the pumped groundwater would also require a permit. Typically this is
done through an emergency surface water discharge permi, following treatment through an
activated carbon system. Such premium costs are not considered significant relative to the soil
estimates provided in Table 15 and therefore have not been estimated.

7.0 SUMMARY AND CONCILUSIONS

A Phase 11 Brownfields investigation has been completed for portions of the historic Mill River
Corridor in Nerthampton, Massachusents. In accordance with our contract with Ciy of
Northampion dated December 17, 2002, this work has included collection and analysis of soil,
sediment and groundwater samples from along the historic Mill River corridor.

The following provides a summary of our observations, analytical results, and conclusions for each
of the study areas.

Area l

Area 1 lies at the western end of the historic river channel. it is an undeveloped, primarily wetland
area adjacent to historic manufacturing sites. Soils in the wetland area did not have measurable
photoionization detector (PID) readings, indicative of total volatile organic compounds. No
constituents were identified above Reportable Concentrations in Area 1 wetland soils. A sample
collected from a historic roadway near the dike contained polycyclic aromatic hydrocarbons (PAHs)
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above Reportable Concentrations. However, these constituents are present below anthropogenic
background levels, and are exernpt from reporting. However, if excavated and transported off site,
these soils would require management under the Bill of Lading process.

Based on our investigations, Area 1 does not have soil or groundwater impacts reportable to the
MADEP, or at concentrations considered likely to impact potential future reintroduction of stream
flow to the rver bed.

Area 2

Area 2 includes a current recreational field and an undeveloped streich of former niverbed that runs
parallel to a former rail bed. A condominium building adjacent to this area was historically used for
a vartety of industrial and commercial operations.

PAHs are present above Reportable Concentrations in Area 2 soil, but are exempt from reporting
based on the presence of coal and wood ash in soil from this area. However, if excavated and
transported off site, such as would be required during river reintroduction, these soils would require
management under the Bill of Lading process.

Area 2 did not have soil or groundwater wnpacts reportable to the MADEP, or at concentrations
considered likely to impact potential future reintroduction of stream flow to the river bed.

Areal

Area 3 is the location of the Former Northampton Gas Works Stte, which is listed with MADEP
due 1o the known presence of manufactured gas plant (MGP) wastes in soil and groundwater.
OTO conducted limited testing of soil and groundwater in this area due to on-going nvestigations
being conducted by others.

Non-aqueous phase liquid (NAPL) i present across much of Area 3 and the neighbonng Old
South Street Parking Lot, and may have negative impact on a future waterway or other
development in the area. The NAPL is generally present between depths of ten o 20 feet below
grade in the histonic nverbed area. Excavation to reintroduce stream flow would be expected to
proceed to depths of up to 20 feet below grade in this area, and would therefore encounter MGP
waste. Black viscous material that appears 1o be MGP waste has been identified at a depth of four
feet below grade in the river bed east of the Old South Sireet Parking Lot, where stream flow
currently exists.

Constituents associated with the MGP waste include naphthalene, cyanide and a suite of polyeyctic
aromatic hydrocarbons. Migration of these constituents into a future surface water body could
pose a risk to aquatic receptors.

Conditions in Area 3 would likely require modifications to the future nver desiga, such as the
possible inclusion of an impermeable barrier below the stream bed in this area.

Avez 4

Area 4 is the easternmost study area. The portion of Area 4 abutting Pleasant Street is owned by
the Massachusetts Highway Department, and has been found to contain reportable concentrations
-— of PAHs in soil and groundwater. The Massachusetts Highway Department has reported this
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condition to the MADEP, and has filed a Downgradient Property Starus {DPS) Opinion for that
parcel. The DPS is based on the fact that soil impacts in Area 4 appear to be present within the
historic river channel, but not outside the channel, suggesting an upgradient historic source. PAHs
are present in subsurface sotls in this area, particularly at depths of 16 to 18 feet below grade,
believed to correspond to the historic river bed. Black particles with a distinct naphthalene odor
suggestive of coal tar were observed ia soil from this depth within the former river channel. Soils
collected from beyond the estimated historic lateral extent of the river did not contain elevated
PAH concentrations or odorous black particles.

No reportable conditions were identified in the portion of Area 4 owned by the City.
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Table 1

Soil Analytical Data: Area 4 Phase [ Study
Histeric Mill River; Nosthampton, MA

Concentranons (mg/kg)

Sample No.:| MW-1 MW-2 | MW-3 Trip Repertable DEP
Depth {feer):| 15-17" 15-17* 5-7' Blank Conc. Background
Date Collected:} 6/18/02 | 6/18/02 | 6/18/02 | 6/18/02 {RCS-1) in Soil

VPH
C5-C8 Aliphaues <20 <25 <32 <25 100) NS
CY-C12 Aliphanics <29 <32 =25 1040 NS
CO-C 10 Aromartics <29 <329 <32 <25 1 N
Volatile Organic Compouads
Ethvibenzene <029 <29 <0,32 <{1.25 00 NS
Toluene <029 <{.29 <(132 <{0.25 o NN
Naphthalene <{1.29 <{().25 <{).32 <{().25 +4 NS
Nylenes {rotal) =<{29 <{}.58 <{LG3 <50 500 NS
EPH
CH-C18 Miphatics <38 <84 <42 - 1004 NS
C19-C36 Abphatics 4.7 g9 03 2504} Ny
1122 Aromaiics 6.6 127 15 - 200 Ny
Target PAHs
Acenaphthene <038 193 <43 - a0 2
A cenaphthylene <{1.38 1.81 <342 100 i
Anrhracenc <38 2.86 <42 - 1000 +
Benz{ajanthracene <138 7.31 .04 - 0= %
Benzofujpyvrenc <38 5.20 {351 07 B
Benzofb)fluoranthene <(.38 7.75 0.8 -- 0.7 8
Benzo(ghi)pervlene <0038 2.62 04> 1000 3
Benzo(kifluoranthene <138 231 <(hA2 - 7 +
Chrvsenc <038 6.31 0.45 -- B 7
Iben(a hianthracene <{).38 <0.84 <(42 0.7 i
Fluoranthene <{} 3R 187 14 - 1000 il
Flucrene <338 4.4 =<i)42 - HH) 2
Indeno(l,2,3-c.dipyrene <{}.38 2.21 <042 -- 07 3
2-Merhylnaphthalene <U.3% 0.84 <42 4 i
Naphthalene <138 <0.84 <042 -- 4 i
Phenanthrene <038 242 0.84 100 20
Prrene <0.38 5.1 0.84 700 20
Nofes:

Lo Concentraneons reporied in mg/kgt on o die weighr basis,

--" indicates not tested for this anadvie. "<

"_-n

2
3 Notall analytes are shown; reter w laboratony reports for full lisnng of tirget analyies,
1

- Background levels for senl conraining coal ash or wood ash from ™ 'eehmical Updare: Background

Levels of Polvevclic Aromatic | Ivdrocarbonz and Mewals in Soil” MEXDER, 3/23/02,

mdicates nor detected: value is sample-specific quansitation e,

RS0 datd Vhers, broadSoal



Table 2
Groundwater Analytical Data: Area 4 Phase [ Siudy
Historic Mill River; Northampton, MA

Concentranons wn ug/lirer {pply)

Location: Area ) uipblank || Reportable
Mogitoring Well:] MW-1 | MW-2 | MW-3 T8 Conc.
Date Collected:| 6/19/02| 6/19/02} 6/19/02| 6/19/02 [ RC-GW2

Volatile Petroleum Hydrocarbons
(25-CH Alpharics <50 <5 <350 <Al 1000
C9-C12 Alpharcs <50} <) <30 <50 100
CO-CHG Aroimancs =51} <) <500 =51} H000
Volatile Organic Compounds
Benzene <h <3 <5 <3 2000
Fihvlbenzene <3 <3 <3 <2 )
Toluenc <h <3 <5 <3 G
Naphthalene <10} <10 <14} <1t) 60
Nvlenes (total) <3 <5 <5 <3 GO0
Extractable Petroleom Hydrocarbons
Co-C18 _\]ipharics <10} <10 < 100} - 1000
(:19-€36 Aliphatics <10} <100 <108} -- 20000
C11-€22 Aromancs <100 216 <1} -- 30000
Target PAHs
Acenaphthene <10 <10 <10 - 5000
\cenaphthylene <10 < < - 30004
Anthracene <10} <10 <) - GO}
Benz{a)anthracene <10 <10 <10 - 3000
Benzo(a)pyrene <10 <1 <10 3000
Benzo(h)fluoranthene <10 <1 <10 -- 30400
Benzofg hj)pervlene <} <10 <10 3000
Benzofk)fluoranthene <1} <14} <1 BN
Chrvsene <1 <10 <1} -- 3000
Dibenz{a,h)anthracene <10 <1t} <1} - 3000
Dibenzofuran <10 <10 <10 -- 10000
Fluoranchene <10 <1} <1} -- 204)
Fluorene <1t <1} <10 3000
Indeno(,2,3-c.djpyrene < 1{) <1} <10} -- 3000
4-Methvlphenol <10 <1 <1 -- 100000
2-Methvlnaphthalenc <10 <10 <10 - 3000
Naphthalene <1} <140 <10 -- GO0
Phenanthrene <10 <) <) - AU
Pyrene <) <14 <4} 3000
Dissolved Metals (RCRA-8)
Arsenic <1} <1} <10 40))
Barium 110 143 340 -- SUHHNY
Cadmium <] <1 <1 20}
Chrominm <5 < <5 L0000
Lead <3 18 <3 30
Mercury <0.20 <(0.20 <(0.20 1
Selennun <) <1 <10 B0
Silver <3 <3 <5 - 7
Notes

I "< ndicates analvie not deteered. Valoe i quanuranon hout,

20" M indicares not rested for dus analvie,

R503-00 darad ithers, OW
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Table 6

Groundwater Elevation Data

Historic Mill River; Northampton, MA

Well No. Reference Depth to Water Table

Area (west to cast) Date Elevation {Feet) Water (ft) Elev. (ft)
1 1H-5 9/30/03 118.12 .6 116.6
) 2W-9 7/15/03 120.57 5.6 115.0
| 8/12/03 120.57 4.6 116.0
10/21/03 120.57 5.6 115.0
12/18/03 120.57 4.0 116.6
2WA16 9/30/03 120.37 1.6 115.8
2122 - 8/12/03 121,87 75 114.4
2T-3 8/12/03 116.35 7.0 109 .4

3 3wl 9/30/03 121.27 15.6 1057
' 10/21/03 121.27 15.5 105.8
3W-2 9/30/03 117.33 1.6 105.7
10/21/03 117.33 1.6 105.8
12/18/03 117.33 115 105.%
4 W5 9/30/03 121.65 13.8 107.9
10/21/03% 121.65 13.7 108.0
W2 7/15/03 115.6 133 102.3
4W-1 8/12/03 115.59 12.9 102.7
10/21/03 115.59 13.4 102.2
12/18/03 115.59 1.2 104.4

NOTLS:

1. Reference point is the top of protective pipe, as shown on plans.

2. Wells are listed in Lnear order, west to east across study arca.

283031, daca2003 GW O GW ocley



Table 7

Soil Analytical Data: Area 1
Historic Mill River; Northampton, MA

Concentrations (mg/ kg)

Sample No.:] 1H-1 1H-2 1H-3 1H-4 DEP

Depth (feet):| 0-2' 8-2.5' 0-2' 0-1 Reportable | Background

% Moisture: 19% 1% 20% 19% Conc. Levels

Date Collected:| 6/23/83 | 6/23/03 | 6/23/03 | 6/30/03 {RCS-1) in Soil

EPH
C9-C18 Alipharics <60 =59 <63 = 6} JO NS
C19-036 Aliphatics <60 <% <03 < 6l 2500 Ne
C11-C22 Aromatics <0 <59 <(3 < Gl 200 Ns
SVOCSs * P R2T; fPE 2700
Benz{a)anthracenc <030 <0.29 <0.31 0.77] 0" 9
Benzo(ajpyrene <0).30) <029 <0.51 .8 ] 0- 7
Benzo(b) fluoranthene <(0.30 <4.29 <4151 1] 0= ]
Benzo(ghapervlens <{} 30 <{).29 <031 0.62] 100 3
Chrsene =<0.30 <{3.20 <(.31 075 v 7
Flucranthene <().30 <0,29 <{).31 1.2 100G 16
Indeno(l.23-c.dipyrenc <<(3.31) <().29 <i).31 (.63 ] (7 3
Pvrene <1).30) <().2%9 <<(.31 1.3]) T 20
Pesticides
14 DDD - - 0.049 ] 2 NS
44 DDIL - - 0.09 ] 2 NS
4,4 DT -- -- (L0629 ] 2 NS
PCBs
Aroclor 1260 <{1.031 <0.029 <0031 < (1031 2 N&
Cyanide (total) <i.2 <t <11 <12 104 Ns
Metals (1otal; PP13+Ba)
Bariim <29 59 31 85 1000 50
Chromium 16 22 i8 24 {aod 40
Copper 16 13 7.4 32 1000 200
Lead 26 24 6" G4 300 GO0
Mercury {.090 <058 <0061 .11 20 1
Nickel 11 I8 13 1- 300} 30
Zinc H) 37 19 60 2500} 300
Notes:

1. Concenrrations reported in mg/ke on a dry weight bass.

2 ND=Not deweered. Only compounds detected in ar least one sample are

shown heee. Refer to laboratory reports for full listing of target analytes.

d

sample quanitation kit (shown for duplicare comparison PUIPSOSES).

" indieates not rested for this analvte, <" indicates not derecied: value 1

4.} - validation qualificr indicating an estmared value, "<#]" mdwares estimated derection Lt
5. Standards are lower of MCP Method 1 5-1/GW-2 and S-1/GW-3 crierna

6. Background levels tor soil containing coal ash or wood ash from "Techmeal Updare:

-7

Buackground Tevels of Polvevelic Aromauc Hvdrocarbons and Metals m Soil” MADEDR, 3/23/02,
* (EPH) or (8270) ndicares analytical method for PAH dara.

2R3 daraHE ol

el el



Table B Paye 1072
Soil Analytical Data: Area 2
Historic Mill River; Northampton, MA

Concentrations (g ke

Sample No.:| 2H-1 2k1-2 2H-3 2F1-4 2H-3 2H-6 2H-7 2W-9 2B-10 2B-11 DEP

Depih {feee):|  0-6' G-6' 0-4' 0-3.5" $-3.57 6-5.5' @-4' 0-8' 0-8' 0-8 | Reporiablefi Background

%% Moisture:|  21% 200 14% 13% 16%; 19%% 17% 18%, 21% 14%, Conc. Levels

Datc Collected:| 6/10/63 | 6/10/03{ 6/10/03| 6/16/03 | 6/10/03| 6/10/03| 6/10/03 | 6/27/03]6/27/03] 6/27/03| (RCS-1 in Soa

EPH
CO-C 18 Aliphunes < 63 < 6l < 36 < 35 <37 < 39 < 538 < Gl < 63 < a6 10y NS
(19-C36 Miphaties < 03 <0l < 56 < 33 < 57 < 3% < 38 < Gl < 63 < 30 2500 N8
(112022 Arommatics <63 < 6l < 30 < 53 37 = 59 ¢4 < {0 = 63 < 30 200 s
SVOCSs * LI AR R 2t HEL1H {27 WA HER HHE N 8T
Accmaphihivlene < {132 < (130 < .28 < .28 .28 < 0,31 47 < ()3 <130 | =0.2%] 100 1
Anthraccne < (.32 < AL30 < (+28 < 1,28 0.7 < (131 3l i34 <031 | <020 1000 |
Bunz{apanthracene 0.37 | 06 0.68 .87 2.4 0.88 14 6.88 < (.31 | <029] s %
Benzo{dpyrene 043 | .63 1 8.97 i3 .96 15 4,51 < (L3 | =029 [ "
Benzoibi fluocanthone 0.54) .93 i1 1.3 4 12 2.0 1.1 <03 | =029] 0.7 8
Benzofp hiipervlene = 032 016 o5 (173 23 1169 1.1 019 <031 | <129 100D 3
Boenzofk; luntanthene <032 0.32 0.61 (U] 1.7 38 171 -1 <0510 | <029 B }
Chrysene dd 74 1.2 0.83 2= 0.84 1.6 naz <031 | <039 = -
Iibenefa bianthracone < (132 < (030 = {108 < (0,28 .57 < 11310 03 <03 <030 | <0329 o 1
I3ibenzofumn -- < {13 < .28 -- < 0.31 <= {29 - : <020} 0 NS
Fluoranthene 1.3] 1.3 1.4 1.5 a4 LA 30 1.9 = (131 < (.29 1000 1}
Indeno{l 2 3-cdipvrene | < 032 .54 #.581 0.83 2.6 0TE 1.2 153 < (P31 | =0.29] [ 3
4-.\1c!h)'|phunul < (130 -- = ()28 -- < (3.31 = {1.29 -- - <29 S0} |
Phenanthrene < {132 0.65 0.36 G 2 (88 1.5 [ <30 | <0.29] 100 0
Pyrene 0.93 | 1.2 i.5 1.6 4.7 16 27 1.6 < {131 = (020 T 20
Pesticrdes
alpha-Chlordane -- <2 00007 -- 0G| - < .00 1 NS
amma-{hlordane -- = (S -- - SR EY| - < M 1 N5
301330 -- [IXLVA| - 04 ] .- = 0002 -- 2 NS
3 A1 -- (L2 | - .- ({43 ] -- < (LU0 - 2 N
1 A-INYT QT -- - (L0314 ] - < LOu2 - a NS
PCBs
Spoclor 1260 < QU3 <O | <0028 | <0028 | < 029 < 3 (L.035 < (031 | <32 | < 0.029 a NS
Cyanide {total} = 1.1 =<1 = 1.1 < 1.1 < .0} = 1.2 < 1.2 < 1.2 <11 < (198 10 )
Metals (PP13+Ba)
Azsenie <6 18 < 6.8 <7 7 il 18 <7 < .6 < 6.9 30 20
Hariim 3z &5 ~i w7 £ 120 166} 33 46 = 8 T S
 udmium < 76 = 07R < (LOS < (1.7t = (.68 <52 0.9 <L <076 < ALOT 30 3
Chrermilm " 59 13 24 23 2i) a1 (1} 21 a3 100043 40
(:nppcr 33 50 68 15 16 putl 30 2 2 22 13008 2{K)
Lead 39 93 13 23 110 340 270 6 [N B 30 [iL]
Mercury .24 .28 =< 0035 | < 0030 | = HBG 04 &R 0oz < (L6 01 2} {
Nickel 14 17 15 2} ) 13 24 i~ 16 B 3iH) 30
Zane Ta 1530 32 36 98 160 23 P 33 33 2500) 3L
M

. Concentrations reported momg/ kg ona dry wrtght basts.

CNIENot detecred, Ondy eompounds detected i ar lease one sample are shows here. Reter o bbortory repors For full Tiseng of trger amalvies,
} v 2 H X

" indicates not tested for this analvie. <™ indicates ot detected; value is sample quanginasion e shown for duplicare comparison purpsoses).

C Seandards are lower of MODP Method 1 85-17GW -2 and 5 1/GW-3 entena.

1
2
3
4. = vabdarion quabficr indicauny an estmated vidue. "<E]" mdieaes ceimared detection T
3
6

. Background kevels for soll comrunmng coal ash or wood ash from " Hechnical Updase: Background

Lovels of Polvevelic Aromatic Hydrocarbons and Seels i Soll™ MADEE 5/23/02

< P or (82700 mdicates analviical method for PATT dina

2300 a0l e 2ol




Table 8 {continued)
Soil Analytical Data: Area 2
Historic Mill River; Northampton, MA

Concentrations (mp/k
2/ R

Pape 20f2

Sample No.:| 2B-12 2B-13 28-14 2B-15 2T1 2T-2 2T-3 2W-16 DEP

Depth (feet):] 0-8' 0-6' 0-8' 0-1¢" 12-16' 8-11° 4-8' 0-4' | Reportable || Background

%% Moistare:|  21% 16%% 23% 249 23% 17% 13% 20% Conc. Levels

Date Collected:| 6/27/03| 6/27/03|6/27/03}6/27/0317/30/03(7/30/03)7/30/0319/18/03| (RCS-1) in Soil

EPH
€C9-C18 Aliphatics < 6l < O <62 < 63 < {4 < 60 < 36 <62 LU0 NS
C19-C36 Aliphatics < 6l < 38 < 62 < 63 < 64 < 60 < 3G = 62 2500 NE
C11-C22 Aromaucs < 6l < 58 < 62 < 63 < 64 < 6 < 56 < B2 200 NS
SVOCSs * B0 HEALRY 8270 8270 {8270y P HOETN)! B EETRY
Acenaphthylene <031 ] <029 0.32]} <033)} <032 < (1.30 < ()28 < (.31 100 1
Antghracene <031] <029 0.66 | <033 <032 < .30 < {).28 < {1.31 1000 4
Benz(a)anthracene <0311 <0.29 27] < {133 ] 0.87 0.57 <028 | <031 (U G
Benzo(a}pyrene <031]| <029 27§ <033] 0.584 0.4 < {.28 < 31 0" B
Benzo(biluomnthene <031§ ] <029 3.3) <033] 1.1 (.54 <028 | <031 0.7 ]
Benzo{gh i)pervlene <031)] <020} 16] [<0331] 057 [ <030 [ <028 | <031 1000 3
Benzo(k)fluoranthene <031] | <039 1] < [1L.33 ] .39 < (130 < (12§ < (.31 7 4
Chrysene <0311 <(0.29 26} <033 ] r9 0.41 < (.28 <031 7 -
Dibenz(a,bjanthracene <{31] <029 0417 <033)] <032 < 030 < (.28 < (.31 0= i
Fluoranthene 0.39] 03 54 <033 ] 17 0.81 < (3,28 < (.31 1004} 19
Indeno(l,23-cdjpyrene | <031 <0.29 t.7] < (L33 ] (0.G3 < (.30 < (328 < (.31 07 3
Phenanthrene <031} <029 24] < .33 ] 1 043 < 0.28 < {.31 100 20
Pyiene 0.33 ] < ().29 511 <033] 1.6 0.7 < {.28 < (.31 00 20
Pesticides
4 A-DDT — Jooozeg | - ] - <0002 - - — 2 NS
PCBs
Aroclor 1260 <0032 <0030 | <0032 | <0033 ) <0031 | <0030 <0028 - 2 NS
Cyanide {total) < 1.2 < 1.1 < 1.3 <13 <14 <12 < 1.1 -- 100 NS
Metals (PP13+Ba)
Antmony < 6.2 < 25 < 6.1 < 6.2 < 5.8 < 3.8 <26 < G2 10 K
Arsenic 7T <69 <77 <77 <72 <73 <74 < 7.8 3 20
Banum < 31 3 gz 60 36 45 38 > 1000 o
[[Chromium 2] T4 2 25 33 111 - 19 1000 H)
lCopper 19 41 38 32 65 64 1 14 To00 200
I.cad 349 33 A0 28 0% 49 10 11 300y GO0
Aercary 0.068 11095 u.61 0.z 0.23 (.23 < (054 | < 0062 20 1
Nickel 8.8 13 2} 18 1~ 19 20 i 300 30
Zinc H) "9 83 57 it 160 26 41 2300 30
Nores:

1. Concentrations reported m mg/ke on a dry weight hasis.

LRV

I 0

inchicites not rested for this analve. "<

J = validarion quadifier indicating an estrmated value. "< #]" indicares estmated detecuon lumnir.
. Standards are lower of MOP Method U 5-1/GW-2 and 3-1/GW -3 cuteria,

6. Background levels for soll containing coal ash or wood ash from "Techmeal Update: Background

Tevels of Pelvevele Aromaoe Hydrocarbons and Merals in soil” MADEP, 3/23/02

" {EPH) or (8270) indicares analvtical method tor PAT data.

ND=Not detected. Only compounds detected m at least one sample are shown here. Refer to laboratory reports for full lisung of rarger analyres.

" indicates not derecred: value is sample quantitation lonit {shown fur duphicate comparison purpsoses).

A3 dane ey woel, SrcaZsod?




Tahic 9 Pagre 102
Soil Analvtical Daga: Area 3
Histaric Miit River; Northampion, MA

Comevarmanons {me/ ke

Joplade piae Rl

Sample Nou:|  3%W-1 IW-1 | 3WAID | W2 Iw-2 WC-36 Trip DEP

Dcepth (feery:|  4-6 i6-18° | 16-18' 7-9' 19-21 22-24' Blunk [ Reporablel] Background 51

%o Moistare: 6% 6% 15%% 8% 22%5 13%3 - Conec. Levels GW-2/3

Date Collected:| 9/18/03| 9/18/03| 9/18/03| 9/18/03 | 9/18/83 10/13/03 9/18/03 | (RCS-1) in Soil Standards

YOUs 82610 ST IRy
Benetne - - - - 0.25 o4 <0025 10 NS 0
2-Buranong -- - - -- < (.87 - 0.25 0.3 NS 44
Lrhvibemsaene -- -- -- -- i 171(} < 025 S0 NS 300
I.\'{\]!F(TP}'H}(:I}Z&'ElU -- -- -- -- | -- < LI25 LI NS N
1 ixopropyliolucoe - -- -- - 3 -- < AL2S NS Ny NS
T'eluemie - - .- - 15 150 < 023 on NH LU
1.2 4- Trunethvlbeneone - - - -- 1.4 -- < ()23 [0 NS A
1,35 amcihvlbereone -- -- -- -- [ -- < N2S 1 NS s
Naphrhalene - - -- - 34 6200 < 0050 4 N 1im
Nulenes froal) -- -- -- -- 0.91 340 < (L4025 S NE 30U
VEIE]
£5-C8 Alphatics -- -- -- - < B = 160 <25 AL} NE 140y
(9012 Aliphancs -- -- -- - = 27 i3 < .62 [QUEN S T
CO-L10 Nronnincs -- - - -- =< 22 1240 < ARGD 1 NS Q4
EFPH
€9-C18 Mhphatics < 53 < 3% = a9 < 54 < 63 2o} -- 1000 N JREN
£19-0.36 Aliphancs 114} < 5% Gi < o4 = {3 130 -- 2500 NN 2300
116222 Yrommancs 210 < 59 140 T 426 38600 - 2000 NN BU0
SYOCSs * REUIT) mame 270 Y 4TV A | omene
Acenaphthene 1.1 0.3G | 2] < .27 13 240 140 -- 2 i (W
Accuaphthylene 0.3l <03) | =039} 074 3 620 280 -- 1400 1 1001
Anthricenc 4.7 2 6.4] 1.2 14 130 20 -- W0 4 16001}
Beng{a)anthracene 12 31] 73] 5.1 13 350 199 - 0.7 9 07
Benzolaipyrene i1 3.5] 6.3] 5.7 11 280 136 - 07 7 07
Benzolly Quoranthene 15 15] 8J 71 2 320 17¢ - 07 8 0.7
Benzodwh,t poevlene PN} 2] 351 4.7 3.2 1000 T -- 1y 3 141000}
Benzolk: fluotantheny 3.1 1.7 ) 26 2.2 3.5 116 44 - 7 4 7
Carbazole .- 3] 1.4] - 1.4 -- #i N NN NS
( hrysene 10 37 6.6 5.4 10 260 130 - 7 7 7
Unbensda hiandincone 2.6 0.56 | 6.97] i1 13 13 21 -- 0.7 1 07
I nbenzofuran - 03l 210 - [ . 200 - 1041 NS Ny
2,4 Dimcthyvlphenal -- <ik3) | =029 -- < {32 - 29 -- 07 NS 14}
Fluoranthene /e 1HH] 18] 1t 39 830 4540 -- 0} 1) 1000y
Fluorene 1.2 084 20 04 12 480 240 - 0 2 1000
Isdenai 1,2, 3-¢ dipyrene 11 23] 39] 1.8 5.8 130 88 -- (.7 3 7
2-Methylnaphthalon: <4026 | <3 r81) < 4127 6.5 850 420 -- 41 1 30
H4-Micthvlphenot - <03 | 202 <32 -- = 18 - S N N
Naphthalene < 0,26 it 037 <37 17 3900 | 1980 - ! 1 U]
Phenunthrene 20 831 k0 4.6 43 1500 861 - 100 2 10
Prrenc 23 B4 16 ] 23 T30 A2 -- Fi} Ll T
Cyanidc (total} < U8 < 1.1 < | -- < 1.3 < 1 . e Nw 100}
Metals (PP-13 + Ba)
Banum 15 G4 0 -- < 32 41 - [T 50 N0
£ hirommm 16 ) 19 - a2 13 10I0H) 40 UGy
Copper its 31 X3 - k8! 0z -- T4 2 N
1o 32 44 39 -- 38 8.3 3t 6 30
Mercury SALIR2 | = undy il w21 < (L0063 < L3G -- m 1 ™)
Nickel 16 17 i3 0 11 - kL 3 0
Selenium = < 11 < 1 - < 13 < 11 - Jia) 1 A0
Sdver < 1.8 < 1.9 <2 - <22 <19 -- 1LY, 5 1
Tl < LGS | = 069 < 71 -- < 179 < 5.9 - 8 5 8
Yine 43 31 49 -- 41 19 - 2500 304} 2300
RTTCY
L Cencontrations tepuirtod memg kg onoa e weighe b
A ndieates not wsied Bor this analyre, "7 wheares aor decewd, vaboe sosample speoiBe quanneatn Tawr, X13= o of the soaly tes were dheteeied

Ol compounds derected inoan least ooe sample are sheran ere, Refor t laborain repores For Gl isng ol Girgel analyies.

3 1= vabudaton qualfier mucanng an csimated value TS adieans patnmatid docgnn it

5 Spandasds are lower of 3101 Sethad 151 GW 2 and 50000 3 conerna | svodinces of standards shevarnoin Bl
- " ; - . s " LI 7

1 I!.lckgmund Jevels four el coramitng coal ash or wond sk from Lackprwnl Laveds of Bolveche nraane | bodpscackhoms al Slovaks sl AP 5 R 02

CCLTHT YT . ‘the <1 v . senerute AT dar
STRENE o ST mdicats & analy teeal methead used 1 pener b AT ] adara 20 o, e ¥l



Table 9 (continued)

Soil Analytical Data: Area 3
Characteristics for Drummed Material (Well 3W-2)
Historic Mill River; Northampton, MA

Sample No.: Drum

Date Collected: 9/18/03
Reactivity {(mg/kg)
Reacuve Cyanxde < 23
Reacove Sulhde < 110
TCLP-SVOCs ND
TCLP-Mctals (mg/1)
Arsenic < {3.25
Barium <2
Cadmium < 0,05
JChromium < 0.1
lead 0.29
Mercury < .G
Selenium < (+4
Silver < (.07
NOTES:

Characteristics testing performed for disposal purposes.

Page 20of 2
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Tablc 10
Stream Bed Sample Analytical Data: Arca 3
Nosthampton Milt River Project
Concentrations (mg/kg)

Location: SB-7 WC-36 3W-2 Upper
Depth (feer): 4-4.5 22-24 19-21 Methed 1 Conc.
% Moisinre: 33% 13% 22% S-}/GW-2,3 Limies
Date Collected:  9/20/04 10/13/03 9/18/03 Seandasds {LCLS)
Volatile Petroleusn Elydrocacbons (VPH)
C5-C8 Alphatic ivdrocarhons < 47 < 100 = ¥7 jou) S
€0-C12 Aliphane Uvdrocarbons . 28 130 . < I3 2
CO-CI0 Aromaric | Ivdrocarhons 39 200 <™ w5
Benzene < (L93 64 025 M} )
Tiduwene <005 130 015 S T
Lehylbenzene <09y i 300 11000
Cvlencs {total} B 5. 340 0.9 300 !
Naphthalene %0 6200 34 100 10000
Exiractable Petroleum Hydrocarbons {(EFH)
9018 Aliphanc Hydrocarbons < 730 230 <63 1000 200
194236 Aiphane Hvdrocarbons N 134 <63 2500 2004H)
C11-022 Acomatic Hydrocarboos 3080 se000 4% SO0 10000
Acenaphthene . 410 2 HY - [QUEN Tk
Acenaphthylenc . 210 G20 . - 140y 1000
Snthracene . 730 A8 . -- 1000 [N
wanthracene s e - 0.7 10
Benzadaipyrene 9 280 - 07 140
Boenzodb) flunranthenc o 330 ize . -- 07 (1L}
Benzo{ghpenienc . 170 . 10 . . 100 . T}
Benzoik} fluoranthene 130 . 1143 - 7 000
Chrvsene 370 %0 -- 7 . Jin)
1ibenziakjanthracene 37 i3 . -- o7 (IUH
Llusranthene . oo BAO I - I 1000
uorene . N 00} 480 . -- WY . | EEARD]
indenof],2,3-cdypyreny 20 13 - 07 i
2 Merhylnaphthaleny . 380 . AR50 - S . THI0
Naphtbalene ' ' 839 3960 100 10000
Phonanthrene 1600 1508 - 1HH) [IECOY
Pyrenc 870 ™ - 00 15000
Semivolatile Oi;g-.mic Compounds {8V3Cs By 8270) S .
Acenaphiticne S T B HIO0 0000
Accnaphithvlene PR 280 3 143 10000
Anthracene 300 220 I 4 1000 10000
Bensfatanthracene 120 96 13 i 100
Boeneolupyrenc 150 116 1 nT . (K]
Benzodbifluoranthene . 166 176 12 .7 . 1110
Bensop haipervienc 83 . 79 32 160 FOCHMD
Benzodkjfluneanthenc 8 on 35 7 S
{ Carbosole kLl 8i 1.4 NE NE
{hrvsens: 166 130 10 7 R0
Untbenadg anthracene 4.4 . 2t 1.3 0.7 1Ly
IMbenzofuran 120 24D 6.5 N= . NN
2 4-Duncthylphenol <138 29 L o032
Fluoranthene BT R 7 100 1000
Fnorene 18 340 2 1000 HON
Indenod 1.2 3-alipyrenc 85 88 58 07 . 1)
Ihcthylnaphhakene 151 42 6.3 S 1)
4-Muethylphenal 0.4 < 28 <1132 Ns NS
Naphthalene 290 1900 17 Tin) [IEN
Phenanthreny 770 860 43 14} 10014
Pyrenc 420 420 28 ) JULOn
NUTUES:

1. Bold indicates exceeds 5-170W 23 soil standacd, Bodd ftadics indicate exceeds -1 seanddard and UL

2, NS No Srndard for this compound, <" = Nor deteored. Value s sample spoecific guanttaton imit,

I 2634 e T R lenene SRE g b 2608 L
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Table 11 {continued)
Soil Analytical Data: Area 4
Tentatively Identified Compounds (T1Cs)
Historic Mill River; Northampton, MA

Sample No.: 4W-1
Depth: 16-18'
Date Collected: 6/4/03

SVOC TICs by Method 8270C Estimated Conc. (mg/kg)
Unknown aldel condensadon product 2.2
I'nknown aldol condensauon product 31
1-AMethy] naphthalene 9.2
Biphenyl 22
Lihyinaphthalene isomer 1
Dimethylnaphthalene isomer 24
Dimethvinaphthalene tsomer 3.2
Dimethyvlnaphthalene isomer 1.7
Dimethvlnaphthatene isomer 2
Trimethylnaphthalene isomer .96
I'mmethylnaphithalene isomer 0.9
Lrimethylnaphthalene somer (.84
2 da-Dihvdrofluerene 1.2
4-Methyldibenzofuran 27
Methyl prrenc somer 0.6
Benz{elacephenanthnylene 6.7
Benzofelpyrene 18
U'nknown 23
Unknown PAH 44
Pentaphene 48
Benzofbjiriphenylene 4.5
Dibenzo{def,mno)chrysene 3.7

NOTES:

Concentrations for tentatively identfied compounds are esumated

based on an assumed mstrument response factor of 1.0, and should

not be mterpreted as hard Quanutatve values.

Pape 3of 3
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Table 12
Soil Sample Microscopy Results
Historic MiHl River; Notthampton, MA

Location No.

Depth

Microscopy Results

2B-14

W1

3W-2

Area 4,. well MW-2

AN

6-8'

10-12

19-21

445"

anthracite and bituminous coal (light to moderate amount)

wood ash (trace amount)

heavily tarred asphalt™

coal (light amount)

asphalt” (light amount)

coal ash (irace)

biturminous coal (ight amount)

coal ash (ight amount)

wood ash (trace)

asphalt” (heavy amount)

tar derivatives (light to moderate amount)

anthraciie coal (ight amount)

asphalt” (light to moderate amount)

NOTES:
t.

-

Samples analvzed by STL laboratory using PLM/EDRX microscopy techniques.

Sample MW 2 collected by Tighe & Bond, other samples collecred by OTO.

. STL has indicated that coal tar may be nisidentified as asphalt based on the presence of embedded minerals.

285-053-01, data2003 zeal . 811,




Tablc 13

Summary of QA/QC Samples Collected
Historic Mill River; Northampion, MA

Soil Groundwater

Number of samples (not
jincluding blﬂnkspor d(upli(:mes) 58 Y
Number of Top Blanks 3 2
Number of Equipment Blanks --- L- Fl:n;:]iii;l:)l;mg
Number of Feld Duplicates \ ]
{to same laboratory) -
Numbt?r of Field Duplicates - 10
(to different laboratory)

Totals: 43 34

UTG 22-01, Phob, rprlhbs, QAN sum
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Table 15

Premium Soil Disposal Cost Estimates
Historic Mill River; Northampton, MA

Approximate Sail

Likely Disposal

Cost Estimate fot

Site Arca Medium Amount (tons) Option Trucking and Disposal
Area l PAH impacied soil 4,000 LandbOll/daily cover S120,000 o S200.0600
Area 2 PAH impacted soil 19 046 Landfil/daily cover S370,000 o $950,000
Area PATL mmpacted sod 13,000 Landfill/daily cover 390,000 o 5650,000

coal tar impacted soil 10,000 Thermal desorption 500,000 ro $1.000,000
Area 4 PAH inpacted sonl 9.000 Landfill/daily cover S270,000 to S430.000
Totals: 53,040 $1,830,000 10 53,250,000
NOTES:

1. Cost estimates are not based on final streambed design and should not be inteepreted as fixed esumates or quotes.

076-22-010, Phn, eprThs, hsposal




APPENDIX A
LIMITATIONS



LIMITATIONS

The observations presented in this report were made under the coaditions described herein.
The conclusions presented in this teport were based solely upon the services described in the
report and not on scienufic tasks or procedures beyond the scope of the project or the time
and budgetary constraints imposed by the client.

In prepaning the report, OReilly, Talbot, Okun & Associates, Inc. relied on cestain
information provided by state and focal officials and other parties referenced herem, and on
information contained m the files of state or local regulatory agencies. Although there may
have been some degree of overlap in the information provided by these sources, O'Reilly,
Talbot, Olaun & Associates, Inc. did not attempt to independently verify the accuracy or
completeness of all information reviewed or received during the course of this assessment.

Observations were made of the site and of the structures on the Site as indicated within the
report. Where access to portions of the site or to structures on the site was unavailable or
limited, we render no opinion as to the presence or hazardous materials or oil, or 1o the
presence of indirect information relating to hazardous materials or oil in that portion of the
site. In addition, we render no opinion as to the presence of hazardous materials or oil, where
direct observations of portions of the Site where obstructed by objects or coverings on or
over these surfaces.

Unless otherwise specified in the Report, we did not perform testing or analyses 1o determine
the presence or concentration or concentration of asbestos or polychlorinated biphenyls
{PCBs} at the Site or in the environment at the Site.

The purpose of this Report was 1o assess the physical characteristics of the subject site with
respect to the presence of oil and/ or hazardous material (OHM) in soil or groundwater at the
Site, and to assess risks associated with detected OFM, within the meaning of the
Massachuseuts Contingency Plan (MCP), 310 CMR 40.0000. No specific auempt was made
to check on the compliance of present or past owners or operators of the Site with federal,
state, or local laws and regulations, environmental or otherwise.

Risk assessment was perfoomed in accordance with generally accepted practices of
government agencies and other consultants conducting similar characterizations. The findings
of the risk characterization are dependent on numerous assumptions and uncertainties
wherent in the risk assessment process. Therefore, the findings of the risk assessment should
not be interpreted as an absolute characterization of actual nsks, but as general indicators
highlighting potential sources of risk at the site. Although the range of uncertainty in the nsk
characterization has not {and cannot) be quantificd, the use of conservative assumptions
throughout the process would be expected to err on the side of protection of human health
and the environment.

Cost estimates may have been developed for remedial actions considered potentially
applicable at the Site. These estimates are preliminary and were developed for the purpose of
comparing alternative response actions. They are based upon publshed mformation,
discussions with remediation contractors and our experience at other sites. Actual cost will
vary.



LIMITATIONS

Our report was prepared for the exclusive benefit of City of Northampron. The report and 1s
conclusions is not extended to third parties or future property owners. We acknowledge
copies of our report may be submitted to Massachusetts Department of Environmental
Protection (MADEP) for MCP compliance purposes.



APPENDIX B
PHOTOGRAPHS OF STUDY AREAS



Border of parcels 1 and 2, facing west:
Veteran's field and woodlands

T
Area 2, facing west:

Area 2, facing south: Veteran's field
Footpath; cvergrown river channel on left

FLHI200Z8S0-0 1 Dhgita! Photost\Priota Layout Page 10f2
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APPENDIX C
INFORMATION FROM REPORTS BY OTHERS



EPA CONTRACT NO. 68_W6_0042
EPA WORK ASSIGNMENT NO. 106-SIBZ-01ZZ

_ EPA Project Officer: Diana King o ,
- © EPA Work Assignment Manager: Jim Byrne -

TARGETED BROWNFIELDS ASSESSMENT

'ROUNDHOUSE PARKING LOT
NORTHAMPTON, MASSACHUSETTS

January 2002

Prepared By:
Metcalf & Eddy

30 Harvard Mill Square
Wakefield, Massachusetts

e

 Metcalf & Eddy
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Table 4-1. Summary Of Anafytical Data — Seil *
- TBA Investigation -- Roundiouse Parking Lot — May/June 2001

LOCATION NAME TB-1 TB-2 TB-3 TB-4 TR-5 TB-6 :
SAMPLE DEPTH (ft bgs) i6-17 i2-14 18 - 20 1. 12 12-13 6-7 MCP Reportabie
ME&E SAMPLE ID, ME-2 ME-3 ME-1. ME-4 ME-5 ME-§ Cong¢entrations
DATE SAMPLED: 5725/0% S9m1 8/29/01 S5A36/01 5730461 5730401 .-
COMMENTS RES-1

INORGANICS - RAS {mp/kg)

Alummum 29,300 4620 31,600 NA NA 6,330 -
ARtimony 143 137 54 NA A 100 {0
Arsenic 59 113 7.0 NA NA 0.99 3 30
Barium 324 502 nt NA MA 513 1,008
Caleium 3,060 1,726 4,830 NA NA 2,400 -
Chromium 4.2 15.0 558 . NA NA 183 1008
Cobalt i 4.5 0.5 NA NA 4.8 590
Copper ’ 577 328 66.4 NA NA 136 1,060
Cyamde 8.2 W 0.24 U3 032U 224 U NA 022Ul 196
iron 50 800 8,370 53,900 Na NA 8,870 e
Lead 24.7 360 214 NA NA 26.0 300
Magnesium 13,380 2,180 16,500 NA NA 2,700 -
Manganese ’ 650 104 1,080 NA NA 224 -
Mercary 007 U .12 008 NA NA 6.87 W0
Nickel : 552 2.5 615 Na NA 138 300
Potassium 8,560 F 659 J 16500 NA Na L) S
Selenium 2313 16 UF 1.4 LB NA NA .51 408
Sodium 4923 152 5635 NA NA i79 -
Thailium =¥ i3 1.7 U3 MA NA 1247 8
Vanadium na 156 6.1 NA NA 191 400
"1 Zine 164 128 159 NA NA 46,1 2,500
LARSAMPLE B
Volatile Petroleum Hydrocarbons 81142002 81142603 81142001 81142004 81159601 21159002
Extractable Petroleum Hydrocarbons{ 81142002 21142003 81142001 81142004 81159001 81159002
inorganics (Metals/Cyanide) MAGZBI MAG2B2 MAGZBG MAGBI MAOZBS
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Table 4-1. Summary Of Analytical Data — Soil *

- TBA Investigation -- Roundhouse Parking Lot -- May/June 2001

T F NI NN EERASEENEEEEBEERR

MAQ2BO -

LOCATION NAME; TB-1 TR-2 TRB-3 TB-4 TB-5 T8-6 :
SAMPLE DEFTH (ft bgs) 16 - 17 12-14 18- 20 19 - 12 12-13 6-7 MCP Reportable
MEE SAMPLE ID! ME-2 ME-3 ME-1 ME-4 ME-S ME-6 Concentrations
DATE SAMPLED 579N 52%/01 5/29/01 5/38/0% £/38/01 £30/01 .
COMJ_V[ENTS . RCS-1
INORGANICS - RAS (mg/kg) .
Aluminum 29,300 4,620 31,600 NA NA 6,330 -
Antimeony t4 7 137 -7 ) NA NA a6 ¥
Arsenic 59 112 1.0 NA Na 0.50 § -
Barium 324 502 317 NA NA 51.3 1,600
Caicium 3,060 1,720 4,030 NA NA 2,400 -
Chromium 542 15.0 $5.8 NA NA 183 1oad
Cobalt 289 4.5 k% NA NA 48 508
Copper 12 e 654 NA NA i36 1,006
Cyenide .29 L 024 15§ 0321 0.24 Ul NA 022 U3 100
fron 50,800 8,870 53,900 NA NA 8,870 -
Lead 247 360 2106 WA NA 260 B]iH
Magnesium 13,300 2,180 16,500 HA KA 2100 -
Manganese 650 104 1,060 NA NA 224 -
Mercury 07 ¥ Q.42 008U NA NA 0.07 20
Nickel 552 125 -61.5 NA NA 138 300
Potassium 8,560 ] 669 3 10,500 3 NA NA 8771 -
Selenum 23 1.0 U 14 U3 NA Ha 491 11 460 -
Sodium 4521 152 5033 NA NA 179 -
Thallium 161 3y 1743 NA NA 1210 H
Vanadium na 196 76.1 NA NA 19.1 400
" |Zine 64 128 159 MNA NA 451 2,500
Volatile Petroleurs Hydrocarbons - 21142002 81142003 £1142001 81142004 81155001 81155002
Extractable Petroteum Hydrocarbons 81142002 81§42003 81142001 - 842004 81159001 811594002
Inorganics (Metats/Cvanide) MAD2B! MAQ2B2 MA0283 MAO2BS

paga I of 5




Table 4-1. Summary Of Araiytical Data -- Soif *

. TBA Investigation ~ Roundhouse Parking Lot -- May/June 2001

LOCATION NAMH TB.7 T8-8 TB-S :
SAMPLE DEPTH (f bgs) 15-17 5-7 16-17 18 -12 MCP Reportable
M&E SAMPLE iD) ME-7 ME-B ME-10 (2} KME-19 (2} ME-9 KME-11 Cancentrations
DATE SAMPLED) 531/ 5/31/01 5/31/01 £/31/01 531401 5/31/01 - ]
COMMENTS FD FD RCS-1
INORGANICS - RAS tmpfia} -
Aluminum 8,490 13,400 305G NA 5,260 5910 -
Anbimony 10U [ L1y NA 114 R 10
Arsenic 07%) R 073U MNA 0871 oy 38
Barium 372 208 7.0 NA 398 422 -1,000
Calcinm 1,300 15,404 931 NA §,200 1,300 -
Chromium 6.7 7.8 72 NA 120 139 1,000
Cobait 63 90 26 NA 4.7 54 560
Copper 143 22 6.3 MA 02 e 1,600 -
Cyanide G2t U] 0241 056 ] NA 62231 0221 100
Iron 12,400 15,900 5,280 NA 8980 14,400 -
Lead 7.1 549 44 NA 8.4 143 300
Magnesium 3,148 3,950 1,180 MNA 2,060 2,360 -
Manganess 214 351 64,8 NA 209 229 -
Mercury 005 U 0066 1) Q.06 I NA 045U 1R 20
Mickei 136 1728 68 NA 9.3 0.6 300
Potazsium 1,390 § R k1] 505§ NA 82§ 955§ -
Seleaium G.92 Ul PO 497 Ui NA 098 ¥ 0.96 UJ 4006
Sodivm 251 m HE WA %35 118 -
Thailium 1.2U3 13 4J (W R NA 1.21] 1240 g
Vanadwmm 0.2 2638 78 NA 14.2 i5.7 400
Zmc 370 521 T 203 MA 231 276 2,500
LAB SAMPLE T®
Volatile Pewoleum Hydrocarbons 81159003 1159004 81159005 81139006 Bi159007
Extractable Petroleum Hydrocarbons 81159003 81159004 813156005 - 81155006 81155007
inorganics (Metzls/Cvanide) MAOZBE MAOZB7Y MaAOZEY MAOZRE MAGZCO

Paga 4 of 5
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TABLE 4-1 NOTES:

1. Hydrocarbon ranges are adjusted to exclude the concentration of target and QC {surrogate) analytes.
2. Refer to Section 3.3 of the TBA report for an explanation of the field duplicate results

Va]ldalcd data is presented. Analyte presented if it was detected in at least one sa.mple from this grouping.
- Values shown for standards are in the same units as the analytical data.

MADEP Criteria
MCP Reportable Concentrations, 310 CMR 40 0000 Subpart P Massachusetts Oil and Hazardous Material List
"--" jncicates no MCP Reportable Concen_trat:on available

ft bgs - feet below ground surface
-FD - Field Duplicate
« - Quantitation is approximate due to limitations identified in the quality control review.
NA - Not analyzed.
U - Value reported is the sample-specific detection limit.

- indicates value greater than applicable MCP reportable concentration

Page -~ of 5
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Table 4-2. Summary OfF Analjtic_él Data -- Groundwater *
"TBA Investigation -- Roundhouse Parking Lot — May/June 2061

LOCATION NAME MW/TB-2 MW/ TB-4 . MW/TB-6 MW/TB-7 MW/TB-3 _
SAMPLE DEPTH (ft bgs) ** 15.25 10 - 20 10-20 15-25 12-22 MCP Reportablé
M&E SAMPLE 1D ME-3 ME-4 KME-4 ME-& ME-7 ME-8 Concentrations
DATE SAMPLED, 6/5/01 6/5101 6/5/01 6/6/01 6/6/01 6/5/01 ok
COMMENTS FD RCGW-2 .
PARAMETERANALYTE ~
YVOLATILE PETROLEUM HYDROCARBONS - MADEP-VPH-98-1 {uaf) _
Cs-Cy Aliphatics {1) . 1001 1o u 100U 350 100U a1 1,000 -
Cy-Cy3 Aliphatics (1) mu 24 2% 1,206 840 140 1,008
(C5-Cyg Aromatics (1) ELRY] 39 .37 7,400 3,900 5 100 4,000 -
Benzene 50U 51 - 5U 670 190 1,000 2,000
Toluene 150 1510 150 190 150 860 6,000
Ethylbenzene 50U 5u 5U 1,600 600 130 4,000
mip-Xylene 200 20U 20U 420 400 360 6,000
o-Xylene 10U oy 1014 520 290 160 6,000
Naphthalene 10U ki i3 6. 2H} 2,900 3,600 5,000 -
EXTRACTABLE PETROLEUM HYDROCARBONS - MADEP-EPH-98-1 {ug/l) .
Co-Cyy Aliphatics (1) EVRT) 30U 0 ur 810 J ky/il) 460 1 1,000 )
C9-Cse Aliphatics (1) 40U 160 40 UJ 20U 40U w0y 20000,
C);-Cy; Aromatics (1} 85U 85 U 35U 3,100 550 85 U 30,000
Acenaphthene 50U 51 . 5u 250 62 sU 5,000 -
Acenaphthylene 5U 50U 53U 35 50U sU 3000 -
Anthracene iU 5u 5u 32 7 5U 600 )
RBenzo{ghanthracene 5U 50 50 20 ) 50U 50 3000
Benzo(b¥luoranthene 5U 50U 5U B 5U 5U 3,000
Fluoranthene 5U 5U 50U 57 5U 5U 200
Fluorene 5U 55U LR) 73 22 50U 3,000 .
Naphthatene & 19 22 2200 740 19 60,000
Phenanthene U 5 5 120 34 5 50 .
Pyrene 5U jU 5U 52 5U 50U 3,000 -
2-Methylnapthalene suU sU sU 20 190 50 3,000

Page 1 of 3
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Table 4-2. Summary Of Ana]jftic_al Data -- Groundwater *
“TBA Investigation - Roundhouse Parking Lot -- May/June 2001

LOCATION NAME  MW/TR-2 MW/ TB-4 - MW/TB.¢ MW/TR-.7 MW/TB-§ )
SAMPLE DEPTH (ft bgs) ** 15-25 10 - 24 10-20 15-25 12-22 MCP Reportablé
M&E SAMPLEID ME-3 ME-4 KME-4 ME-6 ME-7 ME-3 Concentrations .
DATE SAMPLED) 6/5/01 6/5/01 6/5/01 6/6/01 6/6/01 6/5/01 ninlad
COMMENTS FD RCGW-2
PARAMETER/ANALYTE -
{VOLATILE PETROLEUM HYDROCARBONS - MADEP-VPH-98-1 fye/
C4-Cy Aliphatics (1} 160 U 190U 10U 350 100 U 910 1,000
C5-Cy3 Aliphatics (1) 20 U 24 28 1,200 840 140 1,000
C4-Co Aromatics (1) 30U 39 .37 7,400 3,500 5100 4000
Benzene ' iy iy -5 &70 16} 1,000 2,000
Toluene 15U 150 15U 150 15U 200 6,000
Ethylbenzene su s . SU 1,608 600 130 4,000 -
m/p-Xvlene 20U 20U 0 420 400 360 6,000
o-Xylene ILN¥) 1o 10 UJ- 520 palt] 160 6,000
Naphthalene Wy 30 ke 6,200 2,900 3,600 6,000 -
EXTRACTARLE PETROLEUM HYDROCARBONS - MADEP-EPH.98-1 {ug/l} ,
-z Alipbatics (1) 3w w nur glg J 3701 460 J 1,060
C5-C34 Aliphatics (1) 40U 160 1 o 40 Us L1rRN) 40 Y 40 U 20,000
Cy-Czz Aromatics {1} 85U LEAH 850 3,140 550 25U 30,000
Acenaphthens 50U 5y U 250 62 5U 5000
Acenaphthylene 5U s 5u 35 U sU 3,000 -
Anthracene sU ;U 35U 32 7 50U 600 - .
Benzofajanthracene U U U 20 LR U 3,000 -
Benzo{bfluoranthene sy su U -] 5U 50 3,000
Fluoranthene U 53U 5U 57 50U 50U 210 -
Fluorene 5y 5U 5U 73 2 35U 3,000
Naphthalene & 19 n 2200 140 19 60,000 .
Phenanthene 54U 5 3, 120 34 5 30 -
Pyrene U su 50U 52 50 5U 3,000
2.Methylnapthaiene 5y 5U U 520 150 U 3,000

Page 1 of 3
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TABLE 4-2 NOTES:

1. Hydrocarbon ranges are adjusted to exciude the concentration of target and QC (surrogate) analytes.

* _ yalidated data is presented. Anaiyte presented if it was detected in at least one sampie from this grouping.
** _ Qereened interval depth. '
**¥ _ Values shown for standards are in the same units as the analytical data,

MADEP Criteria _
MCP Repostable Concentrations, 310 CMR 40.0000 Subpart P Massachusetts Oil and Hazardous Material List
_".." indicates no MCP Reportabie Concentration available

fi bgs - feet below ground surface

FD - Field Duplicate

J - Quaatitation is approximate due to limitations identified in the quality control review,
R - Value is rejected. :
U - Value reported is the sample-specific detection limit.

- indicates value greater than applicable MCP reportable concentration

Page 3 of 3
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SERVICES

STL Billerica
’ 149 Rangeway Road
Tighe & Bond, Inc. Marth Billerica, MA 01862
53 Southampton Road : Tel: 978 667 1400
Westfield, MA 01085 _ Fax; 978 667 7871
' ' www.sthne.com
Attention: Melissa Parsons

STL Job #: 31419 ' August 21, 2002
Billing Ref.: Proj# N-484-1-72 (1160) .

| Dear Melissa:

Please find enclosed one (1)} PLM photomicrograph, one (1) SEM photomicrograph and
one (1) EDX spectrum of the black material detected in the sample that you submitted for coal/coal
flyash identification by SEM/EDX and PLM.

METHODS:

A portion of each sample was dried in a drying oven to remove any moisture and examined
under a stereo microscope. A number of black grains, consistent in appearance to coal or coal
flyash, were picked out of the dried soil sample. A portion of these black grains were ground into
a powder with a mortar and pestle and mounted in index of refraction liquid (n=1.605) on a glass
slide for the Polarized Light Microscope (PLM) examination. Another portion of these biack
grains were mounted on double-sided tape and coated with evaporated graphite which improves
image quality. This sample was then examined tnder a Scanning Electron Microscope (SEM).

An Energy Dispersive X-Ray (EDX) analysis was conducted during the SEM examination of these
- grains to determine their elemental composition. Photomicrographs were taken of the sample both
by PLM and by SEM to document the morphology of the grains. :

STL Billerica is a part of Severn Trent Laboratories, Ine.




SERVICES

STL Billerica

FINDINGS: MW-2

Please refer to the PLM and SEM photomicrographs as well as the EDX spectrum.

This sample contained one type of black grain. The particles appear as irregularly shaped
opaque grains under the PLM (photo #1) which are partially dissolving as a yellow to orange-
brown color in the refractive index oil. The texture of the black grains was extremely soft and
jelly-like. The SEM photomicrograph (#0000) shows both a smooth and globular surface. The
EDX spectrum exhibits a very strong concentration of sulfur and a trace of silicon. These
charactenistics and elemental ratios are consistent with vartous tar derivatives.

DISCUSSION:

The EDX data, texture and morphology of the grains as seen by the PLM and SEM were
consistent for the presence of a light to moderate concentration of tar derivatives in sample MW-2.
No coal, coal ash or wood ash was detected.

{

Should you have further questions, or need additional information, please do not hesitate to
contact me or client services at any time.

Sincerely,

W T //) /
Ermest T. Dobi, Ph.D
Manager, Microscopy Services

L . - - .

STL Bulenca is a part of Severn Trent Laboratories, inc.
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 TARGETED BROWNFIELDS ASSESSMENT
SOIL GAS SURVEY REPORT

ROUNDHOUSE PARKING LOT
NORTHAMPTON, MA

DECEMBER 2001

Prepared for: James Byme, Office of Site Remediation & Restoration, Brownfields Project Manager,
U.S. Environmental Protectiop Agency, New England

Prepared by: @\.\Z{::;/ Zﬂ—/k/\—/ Date: /2 ZJL&/J /

Peter R. Kahn, ECA Air Monitoring Team Engineer

U.S. ENVIRONMENTAL PROTECTION AGENCY
NEW ENGLAND REGIONAL LABORATORY
OFFICE OF ENVIRONMENTAL MEASUREMENT & EVALUATION
11 TECHNOLOGY DRIVE
NORTH CHELMSFORD, MA 01863

S5 EAAEAERARSEE®E == - -



TABLE 7
ROUNDHOUSE PARKING LOT
SOIL GAS CANISTER
SUMMARY DATA 12/5/01
TARGET RH#T RHHS MB #1 MB ¥4 PH #2 18 #2 NS #t
COMPOUND ppb/v ppb/¥ ppblv ppbiv ppbiy ppb/v pobiv
IBenzene : i4 4.2 IND . (0.79) [ND (0.83) IND {0.16) IND (0.88) (ND (0.i9)
Toluene 25 a2 020 L 0.53 L 007 L 075 L 0.7
Ethylbenzene 53 L9 ND (0.79) IND (0.83) [ND (0.16) [ND (0.88) ND . (0.15)
Jm.p-Xylene 63 7.5 ND (1.5} [0.46 L ND (6.31) lost L ND (030) I
o-Xylene 42 5.1 ND {0.79} 1047 L ND (0.16) [ND {(0.88) [ND (0.15)
Tetrachloroethylene 0.i5 L 0.72 2.7 ND {0.81) [ND (0.15) IND (0.86) (037
1,1,1-Trichlorcethane 0.12 L 0is L 615 L ND (081} [ND (0.15) (013 L ND (0.5
1,2,4-Trimethylbenzene 72 3.6 033 L IR ND ({816} IND (0.88) IND {8.149)
1,3,5-Trimethylbenzene 37 2.5 ND {0.79) 056 L ND (0.16) IND (0.88) [ND (0.15)
4.Ethyltoulene 25 2 ND {0.35) |029 L ND (0.17) [ND (0.95} IND (0.7}
Acelone T S 25 ) ND (0.75) |ND (0.79) IND (0.15} [ND (0.84) [ND (0.15)
Carton Disulfide 0.54 L 012 L ND (0.77) [ND (0.8%) 005 L- 1024 L ND (0.15)
Dichiorodifluoromethane {F12) 451 L .56 053 L 673 L 0.98 54 6.40 )
Ethyl/Viny) Acetate ND (L6 1.7 ND (16) [ND (.7) 02 L ND (1.8) ND (032)
Methylene Chioride 041 L .15 L 041 L 046 L 008 L 046 L ND  {3.31)
Styrene 50 24 049 L 37 ND (0.15) IND (0.84) (ND (0.15)
Trichiorofluoramethane {F11} 1.1 0.37 0.20 L 027 L 0.28 026 L 0.28
Trichlorotsifiuoroethane ND {077y 1040 L ND (0.79) |0.07 L 0.0 L ND (0.88) 10.09 L
TENTATIVELY ]H #1 "RH #5 MB 41 MB #4 PH #2 1S4 NS #}
[~ IDENTIFIED
COMPOUND ppb/v ppbly ppbiy ppb/y ppbiv ppb/v ppbfv
Naphthalene ND 34 7 150 1 190 3 ND ND ND
1-Methylnaphthalene ND ND i7 ) ND ND ND ND
i 4-Dihydro-],4-Methanonaphthalene ND 5 ¥ ND ND ND ND ND
1,2,3-Trimethylbenzene 56 1 44 J ND ND - ND - ND ND
1-Propynylbenzene ND 0 I ND ND ND ND ND
2-Propenylbenzene 58 1] ND ND ND ND ND ND
2-Ethenyl-1 4-Dimethylbenzne 25 1 ND ND ND ND ND ND
1,2.4,5-Tetramethylbenzene 35 ND ND ND ND ND ND
Methyl(1-Methylethenyl) Benzene 22 ) ND ND ND ND ND ND
Indane 44 ) ND ND ND ND N ND
Indenc 94 } ND ND ND ND ND ND
1-Methylene-1H-Indene 286 ¥ ND ND ND ND ND ND
L-Ethylidene-1H-Indene ND 42 J ND ND ND ND ND
3-Phenyl-1,2-Butadiene 40 J ND ND ND ND ND ND
Bicyclo{4.4.1] Undeca 1,3,5,7,9-Pentane  IND ND ND 15 J ND ND ND

NOTES:

J = Estmaled Vaiue

-.— . = Rounghousa Building
ME = Municipal Building

! = Estimated value, below the calibration range
: not detected above RL, RL shown in parentheses

PH = Joseph H. McDonaid House Pubtic Housing
IS = Parking Lot island West of the Roundhouse Plaza

NE = New South Stree! Apartment Building

Only those compounds delected above their reporting limits are presented on the table.
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APPENDIX D
BORING LOGS



g,
O'REILLY, TALBOT & OKUN ASSOCIATES, INC. f i (
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD
PROJECT: i Lot PROJECTNO.: LIS U3-¢ ]
CITY/STATE: ey
SAMPLING PERSONNEL: Nid WiVt el Findes ;)L Leece
pate: 75\ WEATHER. oo tte o w76 &

- ]
SAMPLE DESIGNATION: & H- oL SAMPLING SEQUENCE No. 4~ &}

EQUIPMENT USED:  [\zo b 2 tn

FASE OF ADVANCEMENT: ASY\I AVERAGE / DIFFICULT . oy
O

OBSERVATIONS: il cedag scel |

MATERIALS ENCOUNTERED (soil description):

| ‘ Ly e/} r\:"‘f (;/ir/ﬂzfac(
R T L A Y M___[L‘_/}/b,-{r}__ sid
P —

{ 'C?\J'Le’_(.‘)‘{f-'L JR o ARV 'K'.Lb'ue—'i-g (7 2 (enul X5
- - 3 1 7 7
ODOR: @f Petroleum / Other (describe): P = ()

SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
Eri P’ Faeban 4oz -
{'_ I 'I”P’ V} ﬁ"‘_ i ({L}&M C {j‘t—- [

MISC, NOTES/LOCATION SKETCH:

oz {/‘CU’{ /t’ff({( /},h e ’f'l ron o’ S‘/mz_, c"/
'{.’
2 s ,&,Lwcew A g V) s
7 7

Plagtre caop [A0r Sccahe
LA P

:,3(”(_’ \}\ <’f ‘ (X. ‘y‘-.’& e (
: oY

t'\/*:' &Vt

Hed
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O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: AU 2w e PROJECTNO.: 785 ~u3-0/
CITY/STATE: e H o
SAMPLING PERSONNEL:  xJ wj- AL
DATE: ({za]c B WEATHER:  pyctceast To's

cq e AH.2 ‘, , : z
SAMPLE DESIGNATION: LH - - SAMPLING SEQUENCE No. 2 g >

EQUIPMENT USED:  {yn-d cn yEl

EASE OF ADVANCEMENT: wf AVERAGE / DIFFICULT

OBSERVATIONS: o ' “d
MATERIALS ENCOUNTERED (soil description): A-'('( p‘Hl o- 2. E ij)‘:}c" (€

trdann s oo, wetlpd o U,
T R | o _!

ODOR: Xong/ Petroleum / Other (describe): riz o f\}P

SAMPLE BOTTLES:

ANALYSIS K BOTTLES (aumber & tvpe) PRESERVATIVE (type&ameount)
RN PR 7 —_
Ff"‘i;nﬁf{ . (:’{\;f ~ - ), - '? ST L'Lf?{«/zd_/ e

MISC. NOTES/LOCATION SKETCH:

Grg bels (o Ms)nop

Coit g
;_\K.“/
o, v




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD Y-
PROJECT: Sl [2 - PROJECTNO.:  77S-03¢/
CITY/STATE: el
SAMPLING PERSONNEL: SV AR
DATE: 2302 WEATHER:  yeicasf TC%

P o ) -2
SAMPLE DESIGNATION: A -2 SAMPLING SEQUENCE No. 2 ai o

EQUIPMENT USED: !T ami "i-“?i()/l ,
5
EASE OF ADVANCEMENT: FASY / AVERAGE / DIFFICULT

OBSERVATIONS: : .
MATERIALS ENCOUNTERED (soil description). er‘"a’i(/)_/ ~ 1 b g

Ty g L{,ﬁm ¢

3
ODOR: l\@f Petroleum / Other (describe): PO = AT
SAMPLE BOTTLES:
ANALYSIS BOTTLES (aumber & type) PRESERVATIVE (type&ameount)

ETF( "‘H(‘-,u;?g_.qt: ’;’C f){' 4. Qunduer. Y Oz

C A L?f?*;-}. o on 4. Tlear Yoz e
MISC. NOTES/LOCATION SKETCH: e )5 é'-{{é-; -2 ’

< {




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.

‘,Lﬁ’\, A
Jt
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS /\ '(- J/
%3

HAND AUGERED BORING RECORD

PROJECT: ,«,gs// D ey PROJECTNO.: 275 '3-0)
CITY/STATE: Pt e i AUA

SAMPLING PERSONNEL: 7,4 | ,,147 el

DATE:  (f7c fo 5 WEATHER:

SAMPLE NAME: L HY Depth: /! Sampling Sequence No. _/ gifﬁ /
EQUIPMENT USED: fz’uﬁnﬁ%%ﬁr / shovel / other:

EASE OF ADVANCEMENT: EASY / AVERAGE / DJF E}@T Total depth: /'

OBSERVATIONS:
MATERIALS ENCOUNTERED (soil description):

Aty AL r_’/(: L;f

/k,@acék-’&:/ TX ,‘rf(,,afft/ ”."'?' ‘/‘J b C&v/'%"
. f —F

ODOR: /Naig‘f Petroleun / Other (describe):
FiD Rea?ﬁﬁg: 2 JD> ppmv referenced to benzene

SAMPLE BOTTLES:

ANALYSIS

BOTTLES (number & type}

PRESERVATIVE {type&amount)

£l W it ,mr"

/ o C2 et 1

P

mu{fz(a C/u i

-7
S- O

&) {__@ £q t;‘ ( 2irFp—

MISC. NOTES/LOCATION SKETCH:

—_

S -/}o/x; z/

AL L c/ €L ZL:‘.-'?’YY}}’?C‘ ,:L L‘_',;.._ ,,1¢,_{_r.,[¢f,(c /}‘] A Gric;ji
& ’

P X’l(j{./-’ o (Crie e !
/
f 1 :
s’ ATty
/ ( ot / L L ) g
),l'; e rf \,Jv hY \(
i 7 ;o & )
/ 7 ; \ﬁ“‘ - 4 t tlf( ~
; b 4 e




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: MU Roged PROJECTNO.: 785 45 ]
CITY/STATE: A )_-’ r"‘t Pgnmn .;7{ ! ,’1/(,(——‘
SAMPLING PERSONNEL:  \Jok Liad¥ v o
DATE:  Gf%/03 WEATHER.
SAMPLE DESIGNATION: .LH .G SAMPLING SEQUENCE No. /
é rE
EQUIPMENT USED: <, {oyek Aceelora sleel coek e ‘?‘f Deam f‘. o>

EASE OF ADVANCEMENT: @’i AVERAGE / DIFFICULT

OBSERVATIONS:
MATERIALS ENCOUNTERED (soil description):

: wc_";{ J i% 17'(‘ CLt O C/'iFfz’/-} /(3 L‘hﬁl’b J
7t —7

ODOR: WNone/ Petrolezm / <Q)ﬂiérxééﬂe’scribc): ot e, )i
PR ¥ l

SAMPLE BOTTLES:
ANALYSIS BOTTLES (nu mber & type) PRESERVATIVE (type&amount)

\"1'3) )LQLS s /ju fﬁtcé; i

{cc _'t‘ _{_HLT % SI(-(_jt

\?( EegAS n’{%/ =N

-f:

MISC. NOTES/LOCATION SKETCH:

‘ vowidl
._.'s,‘*“"}} +‘7f‘() 3() ;’f N J e N z.;r:}écz)_

u,_;t,(

N $ 1RL




(‘ ,\!ﬁ
O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: il Rivea PROJECTNO.: /55 -03~C/
CITY/STATE: rithae g ee JAA
SAMPLING PERSONNEL: ___ Jof | AVdtede’ | (Godey Polods, €y
DATE: clwle 2 WEATHER:  erisend, v 93 7

_ 4 :
SAMPLE DESIGNATION: 2H 4 SAMPLING SEQUENCE No. A% 67

EQUIPMENT USED:  huosté  cietpen——
™
EASE OF ADVANCEMENT: EASY [ AVERAGE / DIFFICULT

OBSERVATIONS:
MATERIALS ENCOUNTERED (soil description):

{f@ z'/‘:‘—,_. 93/?274_;34{-

PID=up
ODOR.'C@ Petroleum / Other (describe):
SAMPLE BOTTLES:
ANALYSIS BOTTLES (aumber & type) PRESERVATIVE (fype&amount)

k‘f}, éf(»( C/U!,.,‘}%f,{)f;, / [(M,é_lﬁ/l.- 44;&;_;;_'_
‘ { odeeme— A

MISC. NOTES/LLOCATION SKETCH:

/‘é’,?ﬂ\ ~ 5.5 -0 ' 2’;}4’?{- |
('C,mzzf?;"fa/“z;‘-‘/ SZ/M?'}C(_‘ __,ﬁrmm &t ﬁ/ { f:‘-é

Dily _{/&’J/"l e




./{I" J‘
7P -
%

O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: Lill K- PROJECT NO.:
CITY/STATE: At ¢
SAMPLING PERSO VA, Vil . A4 2
DATE: ’5 WEATHER:
SAMPLE DESIGNATION: M AHFE SAMPLING SEQUENCE No. 3 % 7
r?” v .i"
EQUIPMENT USED: | ./ ﬁ 70&_}
EASE OF ADVANCEMENT: EASY / AVERAGE / DIFFICULT
¢ .
OBSERVATIONS: , .
MATERIALS ENCOUNTERED (soil description): Rl = A AL éfa-/;,z €, gt c
L L 7 r

leve e s [ & fopron sand g il
= .

CDOR: g‘:ﬁ: / Petroleum / Other (describe): /2D - A/D

SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (tvpe&amount)
ﬁf/éut 75, f1- /3& a’ Y 1 pembien -

(‘“’L{?o /(#/é &""Cf* ('f ("Vé' "’V"‘-"“{u—‘

k]
" .

MISC. NOTES/LOCATION SKETCH:

'/i) tzf-& '>;‘ “-’ﬂ\
5 .

! 2, !-}, ‘fa'f\. >
<& (@ (L -
é_
e
B @ .
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O'REILLY, TALBOT & OKUN ASSOCIATES, INC.

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: AR PROJECT NO.:
CITY/STATE: e
SAMPLING PERSQNNEL vy . AR
DATE:  viwfo% WEATHER:
i i
SAMPLE DESIGNATION: AH3 SAMPLING SEQUENCE No.

EQUIPMENT USED: [/, i d oo .
EASE OF ADVANCEMENT: EASY / W / DIFFICULT

OBSERVATIONS: , .
MATERIALS ENCOUNTERED (soil description), /L{L {-”/-n v ARG AT A 502?(
L & _\l

CDOR: @J / Petroleum / Other {describe): ]2 D AD

SAMPLE BOTTLES:
ANALYSIS | BOTTLES (number & type) PRESERVATIVE (tvpe&amount)
4 ifr 695', CH. P XS [ Y ez gnedon —

MISC. NOTES/LOCATION SKETCH:




o1

O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: M. . PROJECT NO.:

CITY/STATE: oeMeo

SAMPLING PERSONNEL:  ;ak, Fondor

DATE: L{olos WEATHER: ~ 9% &~

SAMPLE DESIGNATION: 9H 4/ SAMPLING SEQUENCE No. & %{ f

EQUIPMENT USED: [, o Assger—

EASE OF ADVANCEMENT: EASY / AVERAGE / DFFICULT L (e b
~ 1 neangede kve @dtesy

Ve d*C? . g)(

OBSERVATIONS:

MATERIALS ENCOUNTERED (soil description): A

e ok, il T

L{j‘()}@- (éﬂ @)?c’f‘.’z/z.btc \‘-{’{@c’m—— ot
defth 0 -3.5" Cufysad)

ODOR: Nong/ Petroleum / Other (describe):__ py15 _ am

SAMPLE BOTTLES:

ANALYSIS BOTTLES (aumber & type) PRESERVATIVE (type&amount)
b uoc E0Y feb; pAT 1 X2 ey .
P03 volads xS | 3 oz Kean_ roeAE S —C -

vy Pt ‘é .

MISC. NOTES/LOCATION SKETCH:

*—""q_/ eld ‘:ﬂl&a"- d‘bv'f”u"vr

o labady

eavq




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: Ml 2 PROJECT NO.:

CITY/STATE: AeMy

SAMPLING PERSQNNEL: V. g .

pATE:  €lto(s3 WEATHER: |, .

SAMPLE DESIGNATION: A KD SAMPLING SEQUENCE No. {2 af 9

EQUIPMENT USED:  figmd nocon

EASE OF ADVANCEMENT: EASY / AVERAGE / DIFFICU nw"f/é 9%

unaclbg/
OBSERVATIONS:

MATERIALS ENCOUNTERED (soil description): Lo Gen o L-i,g%/ 4){/)
i B el

ODOR: Néng/ Petroleum / Other (describe): P /2> b

SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)

a?('{‘ pcé‘“h N l’i?.l i { Yo7 6'(,4‘-{,(9‘2-1’

MISC. NOTES/LOCATION SKETCH:

JV*%&“(féﬂf v de 3.5 _
Gevple 045 - 5

A

Qé.t
N

% A @ 9
" wf/&ﬁﬂ_

#5n e g
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I3 Y,
O'REILLY, TALBOT & OKUN ASSOCIATES, INC. ?Z s 2o o
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS <

HAND AUCGERED BORING RECORD

PROJECT: MR PROJECT NO.:

CITY/STATE: WO

SAMPLING PERSONNEL: W . 4.2

pATE:  L{eefo3 WEATHER: _J's

SAMPLE DESIGNATION: THG SAMPLING SEQUENCE No. _ [ g% 7

EQUIPMENT USED: /LW d A GeA—T
EASE OF ADVANCEMENT: EASY / @EE { DIFFICULT

OBSERVATIONS: ’ _ _‘ : .
MATERIALS ENCOUNTERED (soil description): {Zzzgz\ Voot sed A e j;yz«r-cf @;{f’ )
Ll tf / o —tr—

ODOR: T\@f Petroleum / Other (describe): it = O
FLl
SAMPLE BOTTLES:
ANALYSIS BOTTLES (aumber & type) PRESERVATIVE (type&amount)
eV 9l sial LY audoon
o n) . e tads \ -8 oz ellaa —

MISC. NOTES/LOCATION SKETCH:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

HAND AUGERED BORING RECORD

PROJECT: A1 2 7 PROJECTNO.: 255 45-0/
CITY/STATE: oo Thgen N /Y4

SAMPLING PERSONNEL: | if (araloe

DATE: _ zuli(23 WEATHER:

SAMPLE DESIGNATION: LA (- SAMPLING SEQUENCE No.  /

EQUIPMENT USED: <5/ e.f ; tatens el nehl plresiT, Gilices et

EASE OF ADVANCEMENT: EASY IC@E / DIFFICULT

OBSERVATIONS:
MATERIALS ENCOUNTERED (soil description). Popih. € “ = ffzf e 1952
74T MM!
/ﬁw/), (3 )Y 5 /zogwdé A5l
. dZ el B
PIDID Z G*e (w2t
ODOR: None / Petroleum / Other (describe): '.-5[%47'&%‘ 2;1{1:41 . o'zgﬁj/}_yfupé’?tc /,:n:[ Z
¥ Lo [4
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (tvpe&amount)

&5~

A7 };JE';L ngle JPH Wp/ J - Yy ek Yo e CH

‘51){"9'(' _EPH ’f {cz ._fzw,éﬁ{( gééfi-j' —

otwls , [y, PR /’Efeﬁig-{w— -

MISC. NOTES/LOCATION SKETCH

%9‘/ M uz /f@/"bf( étM/é 7’:&,{ i;,l(/[{ /5( ZL( D‘y‘c; A’:é‘{( *i/
A L‘/)&L what ( //u,,ﬂ /De/?"f e /((M/S “?’14 450& '/'O u‘é"ﬁ .f ‘(C-é’»((
ﬂb!z;@f e /19& 2 ff/cﬂf/[f /{e o "/f; ;/e(;(, gz«zzd e /; /MI)G J’-

( frevc Hotne
Jl el nive n WL ;/0{4:;7

Jf/“«.)f A l,{mm éﬂrt[ %
lyc;,)/&(, . MWJ jcﬂ _‘3&,5‘»,,‘2%
1(&’\.‘-’“"1&" W




QREILY, TALBOT & OKUN ANSOCTATES, INC
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING  2W-9 Fupe ! OF 1
PROSCT  Historic Mill River - _ _ _ LOCATION Norbampion, MA  PROJECT NO o5 01 o
DRILLING CONTRACTOR FOREAtAN DATE 5TARTED BATE FINISIIED
. Seabuard Emvronmencal Deilhng B Jefl Xisch O 37 2003 0 2772003
IRILLING EQUIPMENT COMPLETION IVEPTI GROUND SURFACEELEY
B-3 ) o _ ) o ) o [ DATLN
TVEE BIT Nollow Siem Aveer SF &TYPE OF CORE BARREL No Samgle 4 UNTHET
CASING o . - . _ i . TME FRST  cOMPL HR
CASING HAMM WEIGHT _ DROP ) WATER LEVED (5 ')
SAMPLER o o . ] BORING
SAMPLER Splin Spoon WEIGHT DROP LOCATION ) . Weslem comer of Velerans ficld
HAMMER o Coaoe ENGINEER GEOLOGIST al Watanabe T
i SAMPLES ]
SAMPLES DEPTH PENETR. REC.  TYPE DESCRIFTION FIELD SGIL REMARKS
FT. RESIST. IN. O, MEASUREMENTS DESCRIPTION
; o BLeiN o _
o ) ] 3132 1324 51 Lose. dark brow | fine SAND and SILT. Enbe roois (opsoly & TUPSCHE,
w2
' _ 1788 1224 52 Dark brown, fiec SAND and SILT. bt grase) N SiLTandSAND - B
(=)
) . 3 AR R 0.4 §-3 Black SIL Fand fine to coarse SANTY, e gravel (rock n spoom Rp. wer, ~D ' -
) (6% organ swamp odor -
: oITir e 54 Fing 1o coase SANT? and GRAVEL, little sil D v )
X 1351 .
’ - 1 0 . %
Auger relusal a 10
15
il
5

Remarks
I 5ol screencd in field using TRI 3508 pholo ionzanoa deteclor with 102 el lamp referenced w PPA of Bonzene inwr - Readings in PP SD™ indicates none detected
T Wellseran IF PV soreen (10820 PV aiser 1 Poground surfacel Sand {1177 Bernonie {170 57, Concrele 10 5-ground surface ). stand pipe
3 Proposed bocaion Po6




PREILY, TALBROT & OREN

ASSOCIATES, INC

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PROICT . Histaric Ml River
DRILETG CONTRACTOR
seaboard Ene irenmental Tnlling

CLoUATION
FOREMAN T BATE STARTED
_ Jeli Nitsch ' 06 27 2003
DRILLING EQUIPMENT "COMPIETION DEFTHE
1351 3
TYFE BIT  Hollow Stem Auger SIZE &TYPI OF CORE BARREL ' No Sample 4
CASG _ o TIME
CASINGHAMM O WEIGHT "DROP T WATER LEVEL{FT )
SAMPLER ; i ©BORING
$AMPLER Spiil Spean WEIGHT DROP LOCATION o
HAMMER 140 g ENGINEER/GROLOGIST
i ST sasmes ) o
SAMPLES DEPTH PENEVR  REC. TYPES DESCRIPTION
FT. RESIST. I, NO,
BLiG I,
14867 1524 51 TOPSOIL SOD, underhain by dark brown, iine SAND
-
Y444 14:24 52X Loase, dark brown, SILT idamp)
Ay
5 T3 1323 5.3 Yery logse, oragee-brown, motled SIL [ (wety
B a (464
22113 24 -4 vory loose, brown, line m medium SANTY (wel)
65

LOG OF BORING  2B-10

Paee OF 1
Nesthumplon. M4 PROIECT NO s B M
GROUND SURFACE ELEV
DATUM
N LNIST
FIRST (_'{_')MFL HR
. “ear first small maple ree
Sab \\’m:u!nbe
FIELD SOIL REMARKS

MEASUREMENTS DESCRIPTION

i3]

il b

MO

[

TOPSCIL

SILT

IAND

End of exploravion ae '

Remarks

X Proposed location P-8

| %oil screemed in fieht using TE] 3806 pholo inzation detecior with 102 €% limip referenced to PPM of Berene in air Readings in PPRE "ND7 wdicates noe dogeled




OPRETLLS, TALBOT & ORI

CASNSOLTATES, INC

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PROIECT Histomic Mill Rrver

DRILLING CONTRACTOR
Seabyard Envirgnmeental Crlling

DRILLESG EQUIFMENT

TYPE BIT Fiallere Stem Auges
CASING .
CASING HAMA . WEIGHT
3AMPLER A .
5AMPLER Split Spoon WEIGHT
HAMMER 140
SAMPLES DEPTH PENETH
FT, RESIST.
i BLIG N
R R
LSRN}
3 161011
LRI RS
14
13
i)
o5

) LOUATION
FOREMAN DATE sSTARTED
le_[f.\ils(h O 27 203
COMPERION DEFTH
. - . . ¥
| SIZE &TVPEOF CORE BARRFL No Sample 4
- . TixiE
DROP . WATER LEVEL 4T )
BORMNG
BROP LOUATION . .
. Ll _ EFGI._\EERJGFOLO{&IST
S:-\ilpl.ES .
. REC, TYPE! DESCRIFTION
(b2 NG
1424 el Locae, dark brawn, hng 3300 und SILY ttopsaly. wrice cost
i)
24 52 Locse, fing Lo ntedivm SAND (wely
[ty
12:24 5.2 Mediam dense, fine 1w course SAND (weny
(R
1324 5-3 bedwm dense, grny, hne SAND {wely
(-5}

LOG OF BORING  2B-11

Soomthasip, A

FIELD

MEASLREMENTS DESCRIPTION

hYs]

B

~D

B

TOPSOLL

SAND

Puge 1 (OF 1
PROICI NG J0285 b
DATE FINISHED
1w 27 2003
GROUND SURFACE ELEY
DAL
UNDIST.
FIRST _ COMPL 1R
OL TFIELD
. WVal W zlanabe
son. REMARKS

End of explonition a3

Remarks,

2 Proposed lecavion P-9

1 Soil sereened in field using TEI >$0B photo roneation delector with 10 2 ¢4 Limp referenced w PPM of Benven inait Readiogs in PEM N0 indicates none Jeieoied




ORETLLY, TALBOT & OKUN ASSOCTLATES, INC
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PROJECT Historie Mill River

DRILLING CONTRACTOR
Scabourd Tvironmenial Crrilling,

DRILLING EQUIFMENT

'FOREMAN
Jeil Misch

LOG OF BORING  2B-12

SIZE &TYPE(3F CORE BARREL

DROP

TYPES
M.

51
{r-

5.2
(2.4

53
14-8)

B i}
TYPE BII Hollow Sm Augr
CASING
CASING HAMM WERIGHT
SAMPLER
SAMPLER Splii Speon WEIGHT
TIANMMER 1441
| SAMPLES
SAMPLES DEPTH PENETR.  REC.
FT. RESIST. i
CBEBIN,
FER
L
b w343
1237

5.4
e Ey

DROP

DBESCRIPTION

LOCATION
DATE. STARTED
86 27 2003
"COMPLETION DFPTH
&
ey _S;.mp!e -I
TIME

. WATER LEVEL{FT

BORMG
LOUATION
EXGINERRAGEGLOQUIST

FOPSOUIL SO0, underlain by loose. Bromon, (ine sund and silt, several picces of

coitl n upper 67

Brywn, liee SAND and SILT. httle medium sand

Top 12" Brown, ik 5AND

Holtom 12" Light browr, mediung o coarse SAND hisle grin el wace sill {wel}

Loase, dark brown. fine 1o medium SAND. race sil, wood fragments (odd rver bed*)

Nosthampion, M4 PROIFCT NO

FIELD

Fage 1 OF
] 085 0 0
DATE FINISHED
Db 27 2
GROUND SURFACE ELEV

MEASUREMENTS BESCRIPTION

XD

N[

D

L .-'\T! A
LNpIST
FIRST COMPL IR
Val Watanabe
011 REMARKS
TOPSSCIL

SILT und SAND

End of cxplorsieon a1 8

Remarks

2 Proposed location P 1L

| Soil seveened in field using TEI 3808 photo ioheanion detecus with 102 ¢V Tamp referereed w PPM ol Bonzene in air - Readings in FEYD SO ndicares nune derecied




O RFLLLY, FALBOT & OKUN ASSOCIATES, INC,

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING _23—13 Paee OF 1
PROJECT Historic Ml River LOCATION Northamplon. MA PROIFCT NO Inas 03
DRILLINEG CONTRAC IR FOREMAN DATE STAR IED DATE FINBSIED
Seabaard o iroameninal Drilling Yol Xnsch O 27 2033 N 2 2003
CRILLEG FQUIPMENT COMPIETIOX DEFTH GROUND SURTACE ELEY
3-532 o 8 LATLI ™I
TYFE BIT . Holtow, Siem Aueer SLLE ATVPT OF CORE BARREL Mo, Sample 3 LNDISE
CASING TIME FIRST COMPL HR
CASING HAaMM _\\_'EIGHT DR . WATER LEVEL{FT 3 _
S.—\.'_ﬂ_[’l.l".k . R . BORING
SAMPLER Split Spoon WEIGHT CROP LOCATION
H;L\I.\IER 144 . " ENGINEER GEOLOGIST Wal Wnlau_zhc
S,\}l PLES
SAMPLES DEPTE PENETR, REL, TYPES DESCRIPTION FIELD 5001 REMARKS
FT. RESIST. IN. N0, MEASLREMENTS DESCRIPTION
) 8Lt IN. .
13122 17 24 5.0 TOESOIL SO0, underhnin by loose. Brown. Tine sand and sill. truce cos NP TOPSOHL
(-2
9976 1224 s Medium dense, (ine SAND. trace 2l fwel a1 3 XD SAND
(et h]
} 5667 10-24 53 Medium dense. brawn, fine 19 course SAND, Tinte Gine gravel Nk
{18 v
End of exploration o &
Remarks

T Proposed locuon P12

1 Sodl scrcomed n lietd using FEI 2508 pholo ionzauon delector with 15 2 o3 lamp referenced o PEA of Benzene inwr Keadings in FFM NI indicases none dewected




BROJECT  Hisloric Mill River

RELY, FALBOT & GRUN ASSOCLUTES, 1IN
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING  2B-14

LOCATION

Page rooor

Northampdon. 813 _ _P_RGIF.('T N,

$ ey o0 m
DATE FINISHED

06 27 100
GROLXD SURFACE ELEY
DaTtUM _
UNDIST
FIRST COMPL 1

Easn sade Velesns fighd
¥al Watanabe

FIELE SOIL REMARRS
MEASUREMENTS DESCRIPTIIN
i [OPSOIL
RN FILL
N
XD
hd

CRILLING CONTRACTOR FOREMAN  DATCSTARTED
Seaboard Encirosmental Drilling JelT Mitsch {6 27 003
DRALLING BEQUIPMENT COMPLETION DEFTH
B 51 ¥
TYPE BIT Hollow 51em Auger SI2E &TYPE OF CORE BARREL Mo Sample 4
TASING B _ ) B TME
CASPNG HAMM WELGHT DROP CWATRR LEVEL(FT )
SAMFLER _ HORING
SAMPLER Spln Spoon WHIGHT DROP LOCATION A
HAMMER 143 Rt ENGINEERGEOQLOGIST
S.-\)IPLES
SAMPLES DEFTH PENETR. REC,  TYPE/ DESCRIPTION
FT. RESIST. I~ N,
e o L B ] )
-_ . 1342 (B ] 31 Drark brow n, TOPSOILSOD. underlan by brown, Gt sard and silt. hule coal.
{F-2y brick fragments in spocn Lip
. ) 1978 1224 52 Mediwn dorse. brown, fine SAND and SILT {brick fragments at Llop). same coul,
. {20 Arace brick
) i3 35103 16 14 5.3 Medum dense. CLAY and SILT. brick fragments (w ey
. . 146
. . 342 1.2 54 Muedinm dense, clsvey SILT with muny picces enal, few bick Frugmenis (wely
(L3
Foneel oof ¢ plogaticn ae 3

U]

15

20

hal

Remarhs

-

Proposed P 12

i Mo sereened in field using TEL S30H photo iomeation deeetor with 102 e8 Lamp referenced o PEM of Benvene inaie Readings n PEM ND" indicates noae deiected




CVRIZILLY, THLROGT & ORUN 4AAS00 LN, ING
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PRONICT Historic Mill River

DRILLING CONTRACTOR
Seaboard Emargnmennzl Drilling

DRILEING EGUIPMENT

LOG OF BORING  2B-15

FOREMAN
bl Muisch

BI7E ETYPE OF CORE BARREL

DROP
DROP

e
TYPES

NO.

BESCRIPTION

B-53
TYPE BIT Hollow Stem Auges
CASING
CASTNG HAMM WEIGHT
SAMPLER B _
SAMPLER Split Spoan WEIGHT
HAMMER _ 10 _
SAMPLES
SAMPLES DEPTH PENETR.  HEC.
T RESIST. 1N,
. . BLI IN.
- x 2334 1224
9544 1714
5 44722 1724
o Ll 1524
Lz 1524
) 10

51 Lowse, dark brown, fing SAND viopsoili
[Ty

57 Moitled vrange-brown, fine SAXD and 3ILT
{20}

53 Drow i, SILT (el 20 bosaoany
{46y

54 Lecwe, brpwn, SILT ety
(68"

5.5 Loose, modthed orange-grry. cluyey SIL T {welh
{3-10

LOCATION
DATE STARTED
06 27 200
"COMPLETION DEPTII
W
No Sample L
TIME

WATFR LEVELAFT )

BORING
LOCATERS
 ENGINEER GROLOGIST

Morthamplon, MA

Page 1 OF |

PROJECT NO W2 03 o
DATE FINISHED o
U{, > ‘Jm"
"GROVND SURFACE ELEV
DATUM
UNDIST
FIRST coMPL

MEn 1o il building. porth of % elerans field

FIEE.D

Yal'\'&'z[qr_labe

SO0 EEMARRS

MEASUREMENTS DESCRIPTION

~D

ND

xB

xB

Nk

TORSOIL

SILT

End ol exploesuon a1

Remizky

X Propused 1o

| %oil sereened n field wsing TEL 5508 phese woreation deteelor with 102 3 Tamp referenced o PPA of Benzens inair Readnes in PPY 5D indicates none detecied




RETELY, TALEOT & OKL

“

ASSOCLITES, INC

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PROGECT

Hiatoang Ml River Aren 3y
DRILLING CONTRAUTOR _FOREMAN
Seabourd Tms ironmentgl Drilling Justan

DRILLING EQUIPMENT

B33
TYPE BIT Hollow Siem Auger
CASING
CASING HAMM WERIIT
SAMPLER
SAMPLER Sphil Spoon WEIGH T DROE
HAMMER ) 140 e
SAMPLES
SAMPLES DEPTH PEXETR. REC. TYPE/
T RESIST. . NO.
BiiniN.
) CoaTny M S
102
753 152 s
[
s o2 171 82
. -6
2224 1824 S4
{2001
- B T L S T FR
_ (1)
- - w .
25311142 1224 58
§10-12y

SI7E & TYV'PE OF CORE BARREL

LOG OF BORING  2W-16

C1OCaTIoN

DATE STARTED

RS
COMPLETION DEPTH
1’

o Sample &

TIME

WATER LEVEL{FT )
"RORING

LOCATION
ENGINEERGEOLOTIST

" bror

BESCRIPTION

Top @ Dark brow n. medium 1o fine SANDY. sotme 1ol (upsoill
Middle &7, Tan. gaudiurm SAND with sume fine sand, rusi motles
Boaom 3 Eiray. fine SAND with rust moutes, somne s

Top 9 Tan, fine SAND with some medivm and trice Gne sand

Bottom % Gray with rust. Bre SAND with some sil and trace chay

Tan, Nine SAND with some silt and wace clay

Gray, fine SAND with some rusy molles, some silt, inace clay

Tap @ LGray, Goe w medum SAND. some silt

Botom 7" Gray, coarse SANT, some pebbles with one sty monle

Tan. coarse SAND and PEBBLES, some meduen 1 Jine sand, trace sily,
Fairn naphalene ndor

th&l‘!l']loll. |\.1 A

Fage 1 {JF

PROJECT N4} nags od

"DATE FINISHED

bR M

"GROUND SURFACK ELEV
DATLM

~ UNDIST
FIRST
ae

_ Near phyyzrouml ot bulllield

FIELD

Rena Chadvack

ROIL

MEASUREMENTS DESCRIFTION

wD

N0

~D

his

CroMPL

L]

HR

REMARKS

End of exploeastion a1 17

Remarks

T Wellsedal 12 PVC sereen 112220 PV mser {2° eround surface). Sand
A Fimghed wathow e we e well n - 10 gullonsy
4 Proposcd location P30

L1273 Bentoning {37 17h Sand  Foergnd surlacey

I il screened 1o field wsing FED 3308 phow ionzativn detecior with 102 €3 lamp referenced o PPM of Bencene e Readings in PPN N1 indictes none detected




(R
ENVIRONMENT

PRD]_I:'L'T _ N1ii| Rivur
DRILLESG CONTRAC TOR

Seaboard Frvironmental Cindhine {_Scolugic
DRILLEPWG EQUIPMENT

BL% 1N,

o Geoprobe

TYPE BIT Grroprobe

(:.-\5|$(’i

CASING HAMM

S.-\_MI’LI:'R

SAMPLER

HaxiMER

SAMPLES DEPTH
FT. RESIST.

5
1143
15
Rii]
24

WENMHIT

WERHIT

SILE &TYPE OF CORE BARREL

[}

REC.
N

1643

RUEE

445

5,7

LBOT & ONEN ANSOULT

ShOENG,

AL AND GEOTECIHNICAL ENGINEERING COZ\;’SULTANTS

FOREMAN
Justing

DROP

SAMPLES
PENETR.

TYPES
NO.

FAER ]

51
(S5

53
(128

53
{620}

LOG OF BORING 271
LOCATION
DATE STARTED
7 M 2004
COMPLETHIN DEFTH

..\.'u Hample 3

T™ME

“WATER LEVEL (FT ¥
BORING

LOCATION

ENGINEER GEOU OGIST

DROP

DESCRIFTION

N samphe 1ken. rochy fill

Top 4" Brown fne @ medinm, loamy 3
Maddle 4" Tan. suedium SAND, some peblles, loamy
Bottgm 4" Tan. fing 4o medium SAN w il some pebbles, iace cliy, dimp

Top 1" Brow n, medinm W coarse SAND
Shidabe 2 Course herd BEACK MATERIAL, smelis ard fecks ke asphale
Dolom 34", Tan, reddish-tn. fine lnamy SAND

Brows n. fine, lowas sanel. top 17 some pehbics

6" Brown. cloyey SILT, slmost peay

4 [rark brown, medium SAND. some pebhles, some sill

2 Bluck band of fine SANT? and SILT. thin rusty band of sand
4 Fine SAXE wirh clay and silt

Croundwaler o 13 5

Top 12" Brown, medium 3AND wilh race siltand chay
Duonom 3" Red, medium $AND, tpwal of alley, sand is nv

*orihamplon, MA

FIELDy

MEASUREMENTS DESCRIPTION

X0

NI

D

1

SAND and SIET

Puge OF I
PROVECT MO Joxas o
DATF FINISHED
U7 R0 2003
GROEND SURFACE I.'.I:E:\'
TIATLW
LXDIET |
FIRST CoMPL . HR
135
_ Rena Chadwick
SOIL REMARKS

FILL

v ¥

Wy T T T

Erad of peplosanion i 207

Remarks

1 Soilsereened in Getd using TED SEUS phety ioneatnn detecune with 1 2 e Tamp relforenced w PR of Bencone inan Rewdings o PEM S0 indicaes nooe detecied
T OWeNsetan 200 17 diamerer PYE sereon (20 1) PYC mser {147 3 above prownd surfeey. Sentomme § 3-2round surfacen, Sond {24005 st pipe




OREVLLY, TALBOT & ORUN ANSOCTATES INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING 2T-2 Fang 1 OF |
PROIECT Ml Rier ) ) LOCATION Northapion, MA  PROJECT NO s 01 o
DRLLLING CONTRACTOR FOREMAN 'DATESTARTED ' DATE FINISHED
~ Seaboard Ensirosmenl Drilling Geolugic - Jusin _ 07 30 Mg 07 20 MK
DRI ING EQUIPMENT ' " COMPLFTION DEPTH ' TGROGND SURFACE FLEY.
CGrenpribe ) i DATUM
TYPE BIT Geoprobe ' SIZE & TYPE OF CORE BARREL ' ' No Sample _ o ' UNDIST
CASING 15 o TIME FIRS T COMPL IR
ASING HANM WEIGHT _DROF " WATER LEVEL (FT) ¥ ’ B
"SAMPLER ' ' o ' BORING ' ’
SAMPLER WEIGHT DROP LOCATION o _
HANMER ENGINEER GEQLOGIST Rena Chadvck
_ SAMPLES ) ' ' T '
SAMPLES BEPTH PENETR., REC.  TYPE/ DESCRIPTION FIELD SOIL REATARKS
FT. RESEST. . No. MEASUREMENTS DESCRIPFION
BIGIN.
) N i FILL
1a 48 31 Top 24" Brown, mednem SANLD with soane silt ~D

-4 Bowem 12 Brown. fine 10 medwm SARKD. e siln, laamy

3
=
443 52 Brown. medium SAND with some sih ND =
) |
Crourdwater -5 g
—
366 5-3 [op 12" Tan-brown, (ine 1o medium SAND, some sill and clay ~D
10 1R Maddle 127 Fing to medium SAND with alt, some organics froolsh. broken giss
Bonom 12" Ked. medium Lo fine 3AND (possible wenthered rock) 4
. Refusal at 11° =
End ol cuplorationa 11
15
20
had

Remarks
I Sl sereeted i Gedd using TEL 3508 photo ionzavion deteeior with 103 ¢3 lsmp refercnced o PPM of Beneene inair Readings in PEY "ND indwales none deecied

T owellsetan ' 1" diametes BV sereer (0535 PV C miser {57 abus g ground swiface ). Beatonine ¢ 7-grourd surfuceh, Suod (11523, s1znd pipe




OREITELY, TALBOT & OKUN 45S850CL1TEY, ivC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

Page 1 OF ]

PROJECT XD ks ow o ql

DATE FINISHED

Xenhamplon, MA

N7 M 203

GROUND SURFACL ELFEY

[LATLM R
LNTHET

FIRST (‘0}"’[. . HR
_ .
Rena Chadwick '__'
FIELD SOIL REMAHKS

MEASUREMENTS DESCRIPTION

SAND
Rk

&

LOG OF BORING
PROJECT il River _ LOCATION
DRI LING CONTRACTOR FOREMAN DATE STARTLL?
Seabourd Eny ironmental Dnlling Geologic Justin 073 M
DRILLING EQLIFMENT TOMPLETION DEPTH
Geoprobe . ¥
I'vPE BIT ieopTone . SIZE &TYPRE OF CORE BARREL ™o Sampie 2
CASING 15 TIME
(_'.A\Sl\’(}_]_ 1AMM WELGI I'I_' DROP B WATER LLEVEL(FTy
SAMPLER o ~ i BORING
SAMPLER WEIGH | RO LOCATIIN
. HAMMER . A . o _i:_'N(}i.\'EI:I{ GECGLOGIST
~ BAMELES
SAMPLES :EFTH PEMETR. REC. TYPE! DESCRIPTION
FT. RESIST. LI NEY
. BL% !:\-'_._ _
kLR H 51 Top 12" Brown, fire SAND. Inamy, some sill and chy, orgamics (wood chips, romisi
(-Fr Bottom 187 Brown, fine o medium SAND. Jew sl pebbles
wer batlom 27
5
M4 5.2 Top 12" Fing 1o medinum SAND, some siltchy, few pebbles
-39 Botlom 13 Brown-black, cowrse SAND with some pebbles, mace sl
End ol cxphyairon al 8
10
15
i)
A

Femarks
I Sl sereened o field wsing TEI

3308 phole iwaton detearos with 10 2 €3 lamp refererced to PEM aof Bereene inowr - Readings wm PPN "SDX indicales none delected
T oWellser a0 8 17 diamscter PV sereeny 85 PV nser 973 abos ¢ groamd suefzee), Boeomite {2 ground sarficeh Sand, (3-2, stand pipe




RELLLY, THLBOT & OKT

CASSOCTATES, INC

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

FRIMECT
DRILLING CONTRACTOR

Sexbuiid Envirgnmental Drilling
DRILLING EGUIPMFNT

B-31

TVPE RIT
CASING
CASING HAMM
SAMPLER

SAMFLER Split Spoc
HAMMER
SAMPLES, DEPTH
FT.

Hollow Siem Aueer

Hustone Mill River tares 3

WEIGHT
WEIGHT
10 _
sAMPLES
PENETR.  REC.
RESIST. I
BLE IN,

14 21-25 27 iz

116535 433

TIR10 e (S

TE0122 &
197149 04
4344 4249
+45 8 623
2754 L
3897 L]

FOREMAN
Frank

S5LE &ﬁ‘PE OF CORE BARREL

DROP
o

TYPES
MO

51
{1y

52
[Pt 3

53
-6

54
-3)

55
(32107

56
{112

57
AR

5.4
{1116}

59
1618}

LOG OF BORING  3W-1
. LOCATHYN
DATE $1ARTED
0913 2k
CO.\]PI.[‘%T"()N DF_I"i'i'-l )
15
Mo Sample L
TIME
WATFR LEVEL({FT}
BORING
LOCATION
ENGINEER GEOLOUAST

DROP

DESCRIPTION

Awgered through ssphain
Bron . medium $AND ¢ filly with some rock fragments and asphal

Top 4™ Tan, medium SAND. some fine sanud

Middle T Layer of CLAY with some sl and ling sand (very cokesived ¢l
Botom 3% Dark brown, medivm SAND with some fine sand

Fop ¥ Tan-brown, medivm SANE with irace fine sand (Gill}

Sliddic i ASPHALT

Foltem 2" Brown, medium 5AND wath some sile i il

Top 3. Brown, medium sandy FILL with sume rock fragmens

Bonom 37 ASPHALT, COAL slae vt ROCK ragmems

NoRegveny Auger obsencaucn, clivey matenal, spoan wed

Browm niediom SAND with somae black portions. naphalene ol

Gray. chavey SILT. trace fine sand. G wood pieegs, race small rock fragments (il

Tan-gray, CLAY with imiee sill, vers cobensive with few wood fragments

Top 4" Tan-bepwn. mediem 19 fine SAND. some sl and elay. race sood
Bonom 4 Gray-brown, mediun 1o fme SAND some sill and clay, one prece brick

Northunpion, MA PROIECT No

Page 1 OF

WRE 0y o
DATE FINISHED

09132003
GROUND SURFACE ELLY
DATUM
UNDIST
CFIRST COMPL  HR
w

Old Somh 51 Parking Eox. near entrance

FIELD

Rena Chadwick

SO REMARRKS

MEASUREMENTS DESCRIPTION

D

b i)

)

XNE

~ND

ND

D

ASPAHLT

ST T R

WO AL

End of exphocaion a 18"

Remarks

1 Soal sereened in ligld using TEI 3308 phata wonzation detector with 102 ¢4 lamp referenced 10 PP of Bencene woar. Readings i FEML "™SND" wdecanes none Jetecied
Towellsel w18 PV soreen 198 PV O maer 15 -mound surface s, Sand 11867 Bewlonate (8- 375, Cwiring (47003, Card bos 10 5 ground sarfacey




PROJECT
DRILLING CONTRACTOR
Seabourd Enviconmental Drilling
DRILLING EQUIPMENT
B3
TYPE RIT
CASING )
CASING HAMM
_SANIPI.ER
SAMPLER Sph Spaon
HAMMIER
SAMPLES BEFTH
Ft.
3
L]
15
2
23

GRETELY, THLBOT & QRUN 4SSOCLATES, INC
ENVIRONMENTAL AND GEQOTECHNICAL ENGINEERING CONSULTANTS

Histore Mill Baser  Are 4}

Hallow Stem Auger

WEIGHT

WEIGH
1o

SAMPLES

PENETR.
RESIST,
BL% 1N,

LN RS ER )

3906

OB 203

15162922

97

i6 2 2%

12943

REC,
Ix,

® 24

a4

T

24

12724

R

FOREMAN
Frank

SIZE &TVPE OF CORE BARREL

LROE
Ao

TYPES

N

51

-5y

B2
(3%

53
37

5-3
15-11Y

58
13

5-7
[LEX by

54
[TEaby]

540
UF-213

LOG OF BORING  3W-2

LGCATION
UATE STARTELY
LGN BN E P
COMIPLETION DEFIN .
) Mh
Mo Samplc 10
R TIME
DROP WATER LEVEL (FT ¥
BORING
LOCATIN

ENGINEER GROLOGIST .

DESCRIFTION

Awzered through asphall

Grown, mediom SAND ), some rock fragmenis, wace line sand

Brown. medium SAND (M, niee roch frggments. trace fine sand. little wphale

Top X Nery dese. brown, medium SAND, trace O sand. some rock lroemenis,
Some asphalt fiagmcms
Botiom 3" ROCK fragments and rock pawder

Top 1™ SILT. some clay with wosd libers, coheane

Bottom &7 Brown. medivm SAMD, dense, sand. some (ine sand and rock lragmmenls

Brown, mediam o Gine SAND wilh sote sill. trage cldy. one brick fraement

Brown, mediom SAND. lew pieces coal. Tkt naphthalene adar

Grown, medium SAND with some fine sand and sl few rock fragments,
lew pieces glass and wood RIS, Fone odor

Lark brown o semes hat breckish sfrahn sReeq o6 water in spoo.
disiner raphilalene cdor. seme rock Fagments

Top 18" Medim o cogrse SAND with somie line sand and rock ragments.,
dark brorw n-blagk. sheen and naphthalene ador
Booom 6" Tan CLAY and SHLT with some fine sand, v eny cohesivg

Fop 6" Cove i lrom above, medivm o course SAND with some fine sand.
nitible durk brown-blick sheen and naplhalene odor
Botgm 14" Tan_verv cohensne LAY wihirace silt and fine sand. [z oopehalane odar

Sorthamgton. MA

Pare 1 OF

PROJIECT NO )zgs 0l o
DATE FINISHED '
98 200
GROUND SURFACE ELEV
_l).-_\ 't
LNDIST
FIEST . ('().\IP!_ HR
-1
O1d Sowh 3, parking bay near dumgmted
Rena Chadwick
S0I1L REMARRS

FIELD

MEASUREMENTS DESCRIFTION

xD

~D

ND

13

I g

ASPHALT
FILL
v =

End of exploration w 21°

Remurks.

| Sail sereened in ield uwsing TR 3808 phow sonzution detector with 140 2 ¢V Lamp refesenced 10 PPY of Bereoc nar Readmgs in PFPM N0 indcates none detecled
BOowel ser o 200 BVE sormen 4200560, PYC niser (10 -pround surlace, Sand §20-8%, Benionive (86 Culhngs 167V Send (3-ground sufuce), Yiusk mosnt cosh kox




ORETEL Y, THLBOT & OKUN ASSOCLITES, INC

ENVIRONMENTAL AND GEQTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING 4 B-1

PROJECT  Dhstems Mill R erdSecton 4] LOUATION
DRILLING CONTRACTOR "FOREMAL ' DATE STARTED

Scabuoard Evcironrental Mnilling B B | O CH- 20H) Y
DRILLING BQUIRVENT ’ "COMPLE1IGN DEFTH

B-52 |
TYPE BIT  Hollow Swem Augar SIZE £TYPE OF CORE BARRLE No Sanple §
CASDG _ o _ ) ThaE
CASING HAMM, _ O OWEIGHT ORGP ) WATER LEVEE(FT )
SAMPLER _ . N ' BORING
SAMPLER Spht Spucn WEIGHT BROP LOCATION
HAMMER 40 an ENGINEER OFECEAR ST
' _sAwRLES o '
SAMPLES DEPTH PENETR  REC.  TYPE/ DESCRIPEION
Fi. RESIST. 1. 0.
BHEG N . o L
FID®IT v a™ 38 51 Mydhane denze. brown, fine foamedium SAKI, fide coarse sand fine grasel,

MF-T)  few black partiches rooal), e silt

Norhanpion, M

FIELD

Page ] OF 1

FROJECT NG Wi ok W
DATE FRNISHED
0 N 2003
GROLND SURFACE FLEY
DATUM
" _UNDIST.
PRSI COMPL HR

CAndy Relinger Vaberie Waranabe

%010 REMARKS

MEASUREMENTS DESCRIPTION

~D

i}

4

ND

atnl

0.6

i) 4n

FILL.

SAND

_ R 15724 82 Medium dense, brown, (me 1o medinm SAND and SILT
{330
H
VTS L] S-% “hedsum dense, brown, fne to medwm SANE wed SILE mace biack partctes [ooakh)
i3-7
A7 B.50 for for 4™ 10:2% 5 Medinm dense, brown. fine 1o medium SAND and SILT. lithe course sz2nd,
{19 et black partrcles fooall)
1
45811 (=23 %-5 SMedium dense, brown, (e 1o medinm SANT and 53T, wen, 16 esroeh soil for sanple
L0z
_ . S 1 S8 Loerse, browa, (e 1o mediven SAND and SILT. wer. piece of wond in sanple spoon
-1}
. 13 2464 121 5T “edium dense, yray, e to mediomn 5450, hide sill, piecs of woed in Spoan, wet
{14100
51523 523 3-8 Sodiom dense vew . lee 1o coarse SAND aod line GRAVEL lae sl wel
(1018 Awger redugal ar 17
N 20
23

Renarks:
1 Soal seveencd in fiekd wsing TE1 5308 photo wazation derecior with 1.2 &% Tange referenced o PPY of Bemzene in sir. Rexdings in PPM. N indieates none detected




ORETLLY, THLBOT & OXUN ASSOCLUTES, INC

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

FROJECT
DRILLING CONTRACTOR

Seaboard Environmentat Drilling

DRILLING EQUIPMENT
B3}
TVPE BIT
CASING
CASENG HAMM
SAMPLER
SAMPLER
HAMMER

Split Spoan

SAMPLES

DEPTH
FT.

Hoblow Siem Auger

* Ristone Mill River (Section 4) ]
FOREMAN

\\'F_:I(iH'I'
WEIGHT
144
SAMPLES
PEXETR, REL.
RESIST, [ '8
Bl l\ .
TN 1424
FEEES 1024
4455 124
1456 1814
TATS A
i1tri 02y
G610 L% 24
Qoo 0 i |
&7 Rl B

Tiny

SILE & TYPE OF CURE BARREL

DROF
W

TYPE/

hid)

51
(-7}

8-z
(M|

5.3
-6

5-4
{68

56
(0-17)

57
(12149

5.8
{116

i
11615}

1.OG OF BORING 4 B-2

LOCATION

DATE STARTED

06 0 2003

COMPLETION PEPTH
No Sample @

TIME
WATER LEVEL (F1 )
BORING

LOCATION
ENGINFER'GEOLOGIST

“DROP

DESCRIPTION

Mediumn dense, brown, TOPSOIL. Bkle fine 10 coan samd atd fine graved

Miedium dense, brow n. fine 1o medinm SAND. trage si

Lowse. brown, fing 1o medivm SANI and SILT

Loose, brown, fne to mediem SAND und SILT

Leose. brow n, fing Lo medium SAND and S51ILT

Very bnose. brow i, fine 1a meditm SAND and SI0T. wet

Top 8", Medium dense, fine 1w mediom SAND ad SILT, we

Botiom 9 Medium dense, fire SAND and clavey SILT. wel

Mudivm dense, gravizh brown, Tine SANE and clayey 3ILT, we

Medium dense, gras, medium i coarse SAND. linle Gine send and sile, wo

Pape 1 OF 1

Noahumplon, MA FROJECT NG Jss om o

BRATE FINISHED

U6 (M N3
GROUND SURFACK CLEY
DATUM B o
. LADIST
FIRST COMPL HR
Andy Fohinger
FIELD SOIL REMARKS

MEASUREMENTS DESCRIPTION

0é TOPSOIL

——
SAND and SILT
131

LAY

LB

(1]

L]

1

End of exploration sl 18

Remaks.

I Soil screened in field using TF1 SROB photo iszzion deecior with 10 2 % hamip referenced b0 PPM of Benene in s Resdings in PPM "N0 indicaes mne detecied




BROJECT

SEIR R
{27424,

LLLY, TALBOGT & OREUN aSSOCTLTES IV
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LG OF BORING

Pape 1 OF

1 Sedl sereencd in field vsing TELSSGE photo ionzaten detcotor with 10 2 e lamp refereaced 10 PPM of Beneere inooe Readings i PPM

NI indicaies e dedecied

_ Etiseomee Xkl Biver (Secton 4 CTGCATION Northamplon, M3 _ PRIMECT \0 LA S ) o
NRILLING CONTRACTOR FOREMAN DATE STARTLI} ATE FINISHED
Sealbond Envicenmental Lilling Tiny A T4 03 06 (4 2UHPE
DRILLING EQUIFAENT UOMPLETION DEPTH GROLND SURFACE ELEY
. B-31 s D.-'\TL,'\I_
TYPE BIT Hollow Swem Auzer SIZE &TYPL OF CORE BARREL No Sumphe @ LNIHST
{TASING . _'['IMI‘. FIRST {OMPL HE.
TASING HAMW WEIGH I DROP I\v\'.—’\'I'I:R LEVEL(FT.y
S.-\.\1P1.F.R_ . . BORNG
EAMPLER Spbit Spoon WEIGHT 1HOP LOCATION
H.-\MMEI_Q B (Bl Rl ENGINEER GEOLOGIST Ancle Bolingey
. SAMPLES
SAMPLES DEPTH FENETR. REC, TYPES BESCRIFTION FIELD 5011 REMARKS
FT. RESIST, I~ 0. MEASTVREMEXNTS DESCRIPTION
L LI b
1563 i1 51 Medium dense. brown, TOPSOA., ke fine Lo medium send 3 TORSGIL
{CF-2y
———
SAND and SILT
TR 1224 -2 Medium dense, brown, fine 1o medinm $AND and SILT 04
1243
5 4344 i34 53 Voese, brown, (ine 1o medium SAND and chivey SILT a6
(RN
4344 2k 54 Lowise. brown, fng 1o medium SAND and clavey SILT 06
16-5)
310G M4 35 Loose. beow i, Bne 1o medium SAND and clasey SILT 06
{3100
10
Fiid MM 56 Foose, brown, fine t medium SAND and claey SILT, wet i
(-1
3243 s et 37 Loose, gravish-brow n. fieee to mediom SANLD and choey SILT, wel ne
{12147}
3 EE R 1814 5.5 Lonse. dack brow n-grayizh brown, tine 1o modiom SAND and clayvey SILT. net 4%
(06T reanic odor
alnIen? 1014 5.9 Medm dense, dark brown, (ine 1o medm SAND sl clavey SILT. wer LT3 v
Ve 13y prganic odor
. Y
Ertd of explontion o b8
o
25
Reentarhs,




GRETLLY, JALBOY & ONEN INSOUTATESN, N

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

PROIECT
BRILLING CONTRAC TOR

Stabosed Cavirenmendal Drilling
DRILLING FQUIPMENT

E-33

TVEE BIT
Casiy
CASING HAMM
SAMPLER

SANPLER
HAMMER

Split Spoon

SAMPLES

BEFTH
FT1.

“Hhsteric Sl Ryver Section 4)

Hollgw Stem Anger

 WTIGHT

WEIGHT
14

C SAMPLES

PENETR.
RESIST.
BLAG i

JRu LS

b e s Y

13 202015

1907

Iz

159849

T

a2

11121420

T

REE.

.

1224

13

15 33

)

14 34

10 24

FOREMAN

Tiny

AEZE&LTYPEOF CORE BARREL

3000
Atr

TYPES

NO

51
{02

(YT

33
1467

54
13N

5.5
[ETiY]

S-6
(LR

57
1214

53
114-167

59
t1e 18"

.PROF

1.OG OF BORING 2 W-]

LOCATION
DATE STARTED
e (H iRpL
TONFLETHON DEFTH
T

“No Sample 10

e

WATEK LEVELAFT ¥
BORING
LOCATION _

ENGINEER GEOLUGIST

BESCRIFTION

Page I OF

Norhunpion. MA  FROJECT NG W235 02 m
DATE FIXISHED
. 0 TH 2003
GROLND SURFAUCE ELEV
BATLM )
LNDIST
P31 COMPL IR
Ands Relinger
FIELD SOIL REMARKS

MEASUREMENTS DESCRIPTION

TOPOSIL

Medium dense, broam, TOPSOIL. e coarse sand. ine gravel. irace silk XD

¥

FLLL
Wery dense, brown with w hite monling. {ine 1o course SAND and fine GRAVEL (il hNa)
Leace st
Dgnse, brow nowith white munling, fine 1o course SAND. line o medium GRAVEL il 1.5
race sill, trace wood (ragmenis
Miedivm donse, brown, line o coarse SAND and line o mediom CGRANVEL {601, hE (]
trace silt and wood frugmenis
Medinm dense, brown, Tise 1o medium SAND and SILT, hinte coarse sand, and fing 12
erncl. wond fruements
Medium dense, brown, [ine to medium SAND amd SILT T3
Top 6™ Medium dense, brown. fine @ mediom AN and SILF 2k
Holom 6™ Medem dense, gras. Gine o coase SAND and line GRAVEL (4ll), wer

v
M dense. pray, Tne 10 medium SAND and SILT, hale coarse sand, wel M SAND and SILE
Medium dense, gray. ine Lo medium SANLD and SILT. hble coarse sund LK
Trage black "pebbles” that release naphthalene odor when crushed (eoal ks, wei

v
—
Sasn 5L
and GRAVEL

Dense. gray, Are 1o coarse SAND, fwe GRANVEL, and 3L T {nalive niver bedy, wel B9

End of cxplorauion o 22°

Remarks

1 Soul screencd in feld using TT | 5308 photo ioncanon detecios with 10 2 e kmp reietenced w PEM of Bonzene in air Readings in PFY"S07 indicates nune deiecied
2OWell et a0 200 PVC sorewn 200 16, PV riger (0 grownd surface . Bentonile (67 4. Sand (2006 ard 1-grownd surlace)




QREJLLY, U BOT & OXUN ASSOCLATES, INC
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

LOG OF BORING  4W-5 Pagy: 1 oF 1
BRUJECT Ehstoric Ml Rper (Ares 4) ) LOCATION Northgmpron. MA PROIECT NO wss 0 o
DRILLING CONTRACTOR " FOREMAN DATE STARTED o DATE FINISHED N
Seabord Em memmentat Drilling, Frak ) 09 13,2003 09 1% 2
DRILLING EQUIPMENT o COMPLITION DEFTH GROUND SURFACE FLEV
B-33 ' BATUN
TYEE BIT Hollow Stem Auger SIZE &1V PE OF CORE BARREL No Sample 1 _ UNDIST
CASING o _ TIME o FIRST  COMPL HR
CASING FAMM WEIGIT "DROP ' WATER LEVEL (FT.) w
SANMPLER T h BORING
SAMPLER Split Spoan WEIGHT ROP ) S LOCATION _ T phot behind UPS siare
ILAMMER 140 e ENGINEER GEOLOGIST Rena Chadw ick
o SAMPLES o ) o )
SAMPLES DEPTiH PENETR.  REC,  TVPE/! DESCRIPTION SOIL REMARRS
1. RESIST. 1N 50, BESCRIPTION
BLIS N,
i ) T ' o FILL.
a7 haed ) S [an brown, mediem SAND, some line samd |Gy
' (-2
. G212 7 827 5.2 Gray, medivm 1o ine SAND, some teck fragments, some coal slag. brick i bouam 1 (Gl
13-4
5 G675 70 5.3 Tzn, medivm SANL, some fiae sand. few coal alag
Lo e
5433 823 5-1 Tan, mediom SAND. some fne sand. few coel 3lag
) 16-3)
1153 01 §3  NoRECOVERY Rock jam
13101
16467 1724 50 Top 3 Brown. medium SAND. some fine sand
o ’ (017 Botom 7. Tan, coarse SAND
L 131 5.7 Top 10" Tan o light \an. coarse SAND, some mediem sand

{12510 Borom 37 Gray-las, medium to line SAND. some il

[k} B3%13 1324 5-8 Tam, course SAND, some mediem sand, bedlom wel
4167
(LIS I P LV -t 59 Top & Brown, mediem i fine SAND. soThe rusty monles

(=185 Meddle 67 Tan. coarse SAND, rounded pebhles
Bomomm 6" Brown, medum 1o fne SAND

S0 Nesample. nakive maenal
18-, v

Enad of ex pluration g) 240

Remurhs
1. Well senan XF PAC soreen (20810, PVE prser 01F-groomd surfsced, Sand (207871 Bentonile (3-6'), Nanive cunimgs (61 55 Sand £1.3 grownd sucloeed




APPENDIX E
GROUNDWATER SAMPLE COLLECTION LOGS



O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Historic Mill River

PROJECT NQ.: 285-03-01

CITY/STATE: Northampion, MA

SAMPLING PERSONNEL:

Val Watanabe, Rena Chadwick

DATE:  7/15/2003

SAMPLE DESIGNATION:

WEATHER: g yen ¢251T o 70
/

2w -9

PURGE METHOD: BAILER / PERI 1IC PUMP / OTHER

SAMPLE METHOD: BAILER/PE

WELL DATA

MEASURING POINT: Top of PVE Curb box / Protective pipe / Other:

Vertical distance from measuring point to ground surface:

WELL DIAMETER: 2"

UMP/OTHER

SAMPLING SEQUENCE No. 7

above / below grade

STANDING WATER(fl):

DEPTH TO WATER. & 5& TOTAL DEPTH: 2,9

ONE VOLUME = (gal):

CONDITION OF WELL: Good? unlocked / standing water in annulus / other:
RECHARGE RATE: 81w} Moderate / Fast

WATER DATA

APPEARANCE: Clear/ @ / silty / sheen / floating product / other: [+ - . .~

ODOR: Noné / Pciroleum / Other (describe):

Time R ?'-‘,’i;’ -y Groz- 707 v . - i'c‘_‘: oo
Depth to water 5.0 4.5 {g"'f i~ iz -f’ . H 'r
Cum. purge volume | D a3 agi | O7 gt ] 207 1 e L& gl
pH (S.U) LK = P . L s
{Cond'y (umho/cm) | 5770 = T 100 2. 1 030
Temp (°C) (-, I AN Y77 te.”7
Turbidity N '
Dissolved O, (mg/1)
Other/comments: sens \ iy
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
VPH (HC ranges only) 3 - 40 ml VOA vials HClto pH <2
EPH (HC ranges only) 2 -] liter amber glass jars none
VO(Cs 8260 3-40 ml VOA vials . {HClopH <2
SVOCs §270 2 - 1 liter amber glassjars % |none
pesticides 1 -1 liter amber glassjars  |none
cyanide 1 - 250 m! amber glass jar NaOHtopH > 12
metals (PP-13 + barium) 1 - 250 ml HDPE bottle HNO3topH <2

NOTES AND OBSERVATIONS:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEQOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Historic Mill River PROJECT NO.: 285-03-01
CITY/STATE: Northampton, MA

SAMPLING PERSONNEL: Val Watanabe, Rena Chadwick

DATE:  7/15/2003 WEATHER: A e STy,

SAMPLE DESIGNATION: 2ol SAMPLING SEQUENCE No.

PURGE METHOD: BAILER / PERISTALTIC PUMP / OTHER

SAMPLE METHOD: BAILER/ PEMS@@UM@ OTHER

WELL DATA —
MEASURING POINT: Top of PVQ// Curb box / Protective pipe / Other:

A
Vertical distance from measuring point 1o ground surface: .7

P above / below grade

WELL DIAMETER: | DEPTH TO WATER: | 'V~ TOTAL DEPTH:
STANDING WATER(fi): ONE VOLUME =fgal): | .

CONDITION OF WELL: Good / unlocked / standing water in amm/ lus / otherﬁi"

RECHARGE RATE: Slow / Moderate / Fast 2 oy W

¥
WATER DATA - U X
APPEARANCE: Clear/ cloudy / silty / sheen / floating prodlﬁt / other:

ODOR: None/ Petroleum / Other (describe): /

: i 4
“Time i ] " (J
||Depth to water I Y ‘
l[Cum. purge volume 7 L
pH (S.U)) i L
iCond'y (umho/cm) A4 A g
Temp (°C) T
Turbidity
Dissolved O, (mg/l) | -
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE {tvpe&amount}
VPH (HC ranges only) 3 - 40 ml VOA vials HClto pH <2
EPH (HC rangces only) 2 - 1 liter amber glass jars none
VOCs 8260 3 - 40 ml VOA vials HClto pH <2
SVOCs 8270 2 - 1 litcr amber glass jars none
pesticides 1 - 1 liter amber glass jars none
cyanide 1 - 250 ml amber glass jar NaOH topH > 12
metals (PP-13 + barium) 1 - 250 ml HDPE botile HNO3 topH <2

NOTES AND OBSE RVATIO\S
)\) y L g 1 poroe r T L i -’_/.-'-'




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Historic Mill River PROJECT NO.: 283-03-01
CITY/STATE: Northampton, MA
SAMPLING PERSONNEL: Val Watanabe, Rena Chadwick
DATE:  7/15/2003 WEATHER:
SAMPLE DESIGNATION: S - SAMPLING SEQUENCE No. ‘::
PURGE METHOD: BA]LER!PERISTALTEC P@AB%%)THER
SAMPLE METHOD: BAILER / PERISTALTIC PUMP / OTHER
WELL DATA
MFEASURING POINT: Top of: PVC / Curb box / Protective pipé ;’ Other o X .
Vertical distance from measuring point to ground surface: ey ' “above / bélow grade
WELL DIAMETER: DEPTH TO WATER: » 'L TOTAL DEPTH:
STANDING WATER(ft): ONE VOLUME = (gal):
CONDITION OF WELL: Good / unlocked / standing water in annulus / other:
RECHARGE RATE.: Slow/ Moderate / Fast ‘
WATER DATA
APPEARANCE: Clear/ cloudy / silty / sheen / floating product / other:
ODOR: Nonce / Petroieum / Other (descnibe): .
Time
Depth to water ™~ i ! ¢
Cum. purge volume _ - " N K
IoH (5.U.) K N
Cond'y (umho/cm) B
Temp (°C) .
Turbidity )
Dissolved O, (mg/l)
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES fhpmber & type) PRESERVATIVE (tvpe&amount)
VPH (HC ranges only) 3-40ml VOA\'\Qals HClto pH <2
EPH (HC ranges only) 2 - 1 liter amber g\[‘agsjars none
VOCs 8260 3 - 40 mi VOA vials . HCl to pH <2
SVOCs 8270 2 - 1 liter amber glassja‘r‘s\ none
pesticides 1 -1 liter amber glass jars none
cyanide 1 - 250 ml amber glass jar . INaOH topH > 12
metals (PP-13 + barium) 1 - 250 ml HDPE bottie HNO3topH<2

NOTES AND OBSERVATIONS:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Historic Mill River PROJECT NO.: 285-03-01
CITY/STATE: Northampton, MA

SAMPLING PERSONNEL:  —Mab¥atanabe, Rena Chadwick ‘ , A
DATE:  7/15/2003 WEATHER: ) et 16 U

s o be 7B ey, 7

SAMPLE DESIGNATION: M= 4" “KAMPLING SEQUENCE No. g f’y
PURGE METHOD: BA[LERKPEQ‘J/STALTIC PUMP/OTHER  fm |[{m/ -
B

SAMPLE METHOD: BAILER / RERISTALTIC w / OTHER

e —
WELL DATA
MEASURING POINT: Top 0 Curb box / Protective pipe / Other:
Vertical distance from measuring point to ground surface: above //5elow Zrade
WELL DIAMETER: 2" DEPTH TO WATER: 2, _. TOTAL DEPTH—%
STANDING WATER({fi): - ONE VOLUME = (gal):

CONDITION OF WELL: Gog cked / standing water in annulus / other:
RECHARGE RATE: Slow { Moderate)/ Fast

e

WATER DATA .
APPEARANCE: Clear/ cloudy Asilty / sheen / floating product / other:
ODOR: None / Pctroleum / Other (describe):

Time L e At piasb |z
Depih to waier T cEE| Mso | v Sk
Cum. purge volume G, G O L
pH (S.U.) v 7 ] I L B
rCond’y Mmho/cm) ¢ L G A &
Temp (°C) AR R R
Turbdity '
Dissolved O, (mg/l)
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
VPH (HC ranges only) 3 - 40 ml VOA vials HClto pH <2
EPH (HC ranges only) 2 - 1 liter amber glass jars none
VOCs 8260 3-40 ml VOA vials HCl to pH <2
SVOCs 8270 2 - 1 liter amber glass jars none
pesticides 1 - 1 liter amber glass jars none
cyanide 1 - 250 mi amber glass jar NaOH topH > 12
metals (PP-13 + barium) 1 - 250 mi HDPE bottle HNO3 topH <2

NOTES AND OBSERVATIONS:

[

.},/




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Historic Mill River

PROJECT NO.: 285-03-01

CITY/STATE: Nerlh'lmpton MA

SAMPLING PERSONNEL:
DATE: iz,

_ Okt < £ Ol

WEATHER: oy

-

e s

PURGE METHOD/ BAILER /PERISTALTIC PUMP / OTHER

A
SAMPLE DESIGNfﬂﬁN% qN-1 (62 S

SAMPLE METH O;P : BAILE

WELL DATA

MEASURING POINT: Top of: PVC@ Curb

Vertical distance from measuring point to grozmd surface:

WELL DIAMETER: )

PERISTALTIC PUMP / OTHER

SAMPLING SEQUENCE No. |

R

DEPTH TO WATER:

STANDING WATER(fy):

lDProtectwe plpe ;’ Other ) r—m\
abovedbeiow gradle
L. }")_ TOTAL DEPTH: '} 3

ONE VOLUME = (gal):

CONDITION OF WELL: Good {unlocked pstanding water in annulus / other: . . e

RECHARGE RATE: Slow / Moderate / Fast

WATER DATA

APPEARANCE: Clearﬁcloudy(ilty /S)neenfﬂoatmc product / other:

>

ODOR: None / Petroleum / Other (describe):

ol
1}

Time

Depth to water

Cum. purge volume

llpH (S.U.) {5, 0~

Cond'y (umho/cm)

Temp (°C)

Turbidity

Dissolved O, (mg/l)

Other/comments:

SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
VPH (HC ranges only) 3 - 40 ml VOA vials HCl to pH <2
EPH (HC rangcs only) 2 -1 liter amber glass jars none
Vs 8260 3 - 40 ml VOA wials HClto pH <2
SVOCs 8270 2 - 1 liter amber glass jars none
[ipesticides I - 1 liter amber glass jars none
cyanmde 1 - 250 m! amber glass jar NaOH to pH > 12

metals (PP-13 + bdnum)

)

1 - 250 mi HDPE bottle

HNO3 topH <2

\OTES AND QBSERVATIO\S




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: ) ! \H Q\UQ/ PROJECT NO.: _&%6_ -0 Ol

CITY/STATE: Al __
SAMPLING PERSONNEL: v oo % e ' :

DATE:  S/)e Jox H«E,; THER: & .. o 1o, ... ..)

SAMPLE DESIGNATION: =7 T "2 SAMPLING SEQUENCE No. 2:

PURGE METHOD: BAILER/ PERISTALTIC PUMP/ OTHER
SAMPLE METHOD. BAILER/ PFRIBTALTICP \«IP 'OTHER

WELL DATA ‘

MEASURING POINT: Top of P\«ﬁ\ Curb box / Protective pipe / Other: e
\—/ .. o T .

Versical distance from measuring point (o ground surface: e R N ((

WELL DIAMETER: VoA DEPTHTO WATER: "), i I

STANDING WATER{f): i ONE VOLUME = fgal):

CONDITION OF WELL: @o od punlocked / standing water m annulus / other: U_f\\m(bd
RECHARGE RATE: Slow , Fast

HATERD-!TA _

APPEARANER, (Clear ! gloudy / silty / sheen / floating product / other: }‘\yhay_,o.)\} r nuoh} Wt cliogd
ODOR e~ Peroleum / Other (describe): JP

Time PR

Depth to water AN CiTe o D I L

Cum purge volume e i

SH(S.U) 6.4 “

Condy (umho/cm) | 74~ e g

Temp (°C) 9. ¢ N4 [ 9.v

Turbidity

Dissolved O, {mg1) 3

"Other‘cornments: | [

 SAMPLE BOTTLES:

I!— ANALYSIS 742 BOTTLES (number & type) PRESERVATIVE (type&amount) |
Vo R LPrc\ Vol 2 IAAS T ek ) ] ,J
£oH HC\ 2L A e =

SIO( + e 2 vl Amser (eochy — |
(o di \_ 090wl ploine NEOH= |
| Mraly, b il V0% wl a5 HINO 2 C wihied \f !

NOTES AND OBSERVATIONS:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

T GROUNDWATER SAMPLING RECORD
PROJECT: Historic Mill Rived PROJECT NO.: 285-03-01
CITY/STATE: Northampton, MA
SAMPLING PERSONNEL: Ropr. Cindped o oy QQLJU
DATE:  g\12\e3 WEATHER: _(\pid ¢ Nad 25
SAMPLE DESIGNATION: Y1 A — .o SAMPLING SEQUENCE No. __

PURGE METHOD: BAILER / PERISTALTIC PUMP / JTHER
SAMPLE METHOD: BAILER { PERISTALTIC PUMP /OTHER

n

WELL DATA T o b
MEASURING POINT: Top off PVC / Clirb box / Protective pipe / Other: 2.

Vertical distance from measuring point to ground surface: g 6 Io (above ;;))elow grade
WELL DIAMETER: | " DEPTH TO WATER: (0.} ] TOTAL DEPTH: _Jp./¢
STANDING WATER(f1): e ONE VOLUME = (gal):

CONDITION OF WELL: Good{ unlockedx’ dtanding water in annulus / other: 3+,

RECHARGE RATE: Slow / C

WATER DATA .

APPE CB{ Clear /Lloudy / silty / sheen / floating product / other: (,\oud\s i ’\\o.U)U; pm@;”f L

Tme | ([ 145 MO
Depth 1o water
Cum. purge volume

pH (S.U) b4 195
Condy (umhoicm) | [pht> | W05 i
Temp (°C) SR YAa
Turbidity

Dissolved O, (mg/l)

Other/comments:

fSAMPLE BOTTLES:

' { ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
. LVP;H {HC ranges only) 3 - 40 ml VOA vials HClito pH <2
\/"EPH {HC ranges only) 2 - 1 liter amber glass jars none

VOCs 8260 3 - 40 m! VOA vials HCliopH <2
~ISVOCs 8270 2 - 1 liter amber glass jars none
~ pesn.mdes o - 1 liter amber glass jars note
Jfevanide 1-250 ml amberghase ¥ - NaOH topH > 12
mctals (PP-13 ~ barium) 1 - 250 ml HDPE bottle ANO3 topH <2
PO Lg”\\‘k L.d\ Yoo { L - 'L},m\_ G4 b TN =
NOTES AND OBSERY ATIONS: o s
A ‘Y\ 0 G0 okt e _2olnte




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

i

PROJECT: Historic Mill River PROJECT NO.: 285-03-01
CITY/STATE: Northampton, MA
SAMPLING PERSONNEL: Repa. Oodpdl = &en Tl e
DATE: g\l ' WEATHER:
—_—
SAMPLE DESIGNATION: 9 \ \ SAMPLING SEQUENCE No. H

PURGE METHOD: BAILER / PERISTALTIC PUMP / OTHER
SAMPLE METHOD: BAILER / PERISTALTIC PUMP / OTHER

WELL DATA R T
MEASURING POINT: Top of‘ PVC /Curb box / Protective pipe / Other: .

Vertical distance from measurmo pomf to ground surface: / Ar ( above / below grade
WELL DIAMETER. \“ DEPTH TO WATER: [ ; TOTAL PEPTH: o S
STANDING WATER(fi): ol ONE VOLUME = (gal):

CONDITION OF WELL: Good / unlocked / standing water in annulus / other:
RECHARGE RATE: Slow / Moderate / Fast

WATER DATA S
APPEARANCE: Clear/ cloudy/ sity / sheen / floating product / other:  (peditt U g G\il'-
ODOR: None / Petroleum /. tf:eﬁdescnbe)‘ ¢ Y RN e C
Time B —
Depth to water 1 .-_.2_%;_)
Cum. purge volume ol ,\/ X7
pH (S.U) NN G N S T I\
Cond'y {(umho/cm) C f\ N A
Temp (°C) N A
Turbidity K
Dissolved G, {(mg'l) {CJ\' Y
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (tvpe&amount)
VPH (HC ranges only) 3-40ml VOA vials HCi to pH <2
EPH (HC ranges only) 2 - 1 liter amber glass jars none
VOCs 8260 3-40ml VOA vials HCltopH <2
SVOCs 8270 2 - 1 liter amber glass jars none
pesticides 1 -1 liter amber glassjzilns*! noie
cyanide 1 - 250 ml amber glass jar NaOH topH > 12
metals (PP-13 + barium) 1-250 m! HDPE bottle HNO3 topH <2
et Oeledy ooy o Uweb P paf LECLERS

NOTES AND OBSERVATIONS: |
“eulne '{‘_‘";’ RN o Awey e oAl




O'RE[LLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEQTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD
PROJECT: im e PROJECT NO.. 75-6% 0 |
CITY/STATE. N
. - ~ i
SAMPLING PERSONNEL: "R (¢ 2+ D
DATE: API WEATHER: ynay 3 Y, gD

savpLE pESIGEATIoN: 1~ ¢ SAMPLING SEQUENCE No. 5
PURGE METH@D: BAILER - JERISTALTIC PUMP / OTHER
SAMPLE METHQD: BAILER: PERISTALTIC PUMP / OTHER

e

WELL DATA @ !

MEASURING POINT. Top ofi PVC J Curb box / Protective pipe / Other:

Vertical distance from measuring point 10 ground surface: 2. above ¢ below grade
WELL DIAMETER: ) DEPTH TO WATER: 4.lp TOTAL DEPTH: %
STANDING WATER(): _—— ™ 4k ONE VOLUME = (gal):

CONDITION OF WELY: Goed/ dnlocked / standing water in anaulus ¢ other: )Opj:gq

RECHARGE RATE: Slvw @ / Fast

WATER DATA :

/IPPEA@"T: Clear / cloudy/ stlty / sheen / floating product / other: N o S :' i
i

ODOR{ Nong/ Petroleumn / Otheér{describe):

Tine | Lo
Depth to water )
Cum. purge volume
pH(S.U)

Cond'y (umho’'cm)
Temp {°C) .
Turbidity e
Dissolved O, (mg'l)

Other’comments |

S

Q.

SAMPLE BOQTTLES:

I ., : l
'l ANALYSIS BOTTLES (number & type) | PRESERVATIVE (tyvpe&amount)

| | .-
"y !Ll | - RE0 ik dacts 1N

—

—_

 NOTES AND OBSERYATIONS: N _‘
IRVIREZ C)ﬁ"&f AR R L R




Envimnmerit_al”safetyHealthGeotechnica]

T

293 Bridge Street, Suite 500
0'Reilly, Talhot & Okun « «GTEIEIH> — 293 Bridge Sureet Sute 5
$ $ 6 ¢c 1 ATE 5] ! SpringReld, WA 01102
el 413 783 £222
Fax 413 788 833¢

WA GIGEOME 25.com

GROUNDWATER OR SURFACE WATER SAMPLING RECORD

AN

PROJECT: Ml st PROJECT NO:

LOCATION: __ pu (NG

SAMPLING PERSONNEL: N = WC WEATHER: “ny 9L 7

DATE: G\zo\cd  STARTING TIME: 345 FINISHING TIME: ’

SAMPLE DESIGNATION:  LH-5 SAMPLING SEQUENCE NO:__|

SAMPLE LOCATION MAP (SKETCH): Uiy e v et

Vet AT N . ot + gy P S RPN

tdd) B8 Yo se frowa (H-TN T orek :

M- Locas@ion o 1H-C
< -, _ - o
( B . L)(LKL preen L frm %.{:%{‘( ! Y- P
SOURCE: GROUNDWATER

SURFACE WATER OTHER,
SAMPLING METHOD: GRAB____BAILER _X_ OTHER (describe) Yoo W low

WELL DATA
T . \
MEASURING POINT: (Top of PVE/Curb Box...ect): | f: VTS
WELL DIAMETER:_{"____ DEPTH OF WATER 1% | WELLDEPTH: § Z. Z&
STANDING WATER: . £ VOLUME OF WATER PURCED: | c3of
CONDITION OF WELL: piae Neemed s wan
_ CONH}\/IENTSI. VG oleved biete
T ek b SN
*{/—;1""" ’)’. HY 6‘\ T h
H el & - . WATER DATA
o 5% AB?EA[PTAI\CE"“‘ chgers . Sldctl, bonvn
po 4-9L rnjé)Dé PN 7 1
tewp 3 PH e SPECIFIC CONDUCTANCE:
T\\ 1+t TEMPERATURE: SAMPLE DEPTH:
AtV ? :
~ ANALYSIS, [ BOTTLE (S) PRESERVATIVE
/L beed aLémc{'}\.f»er:wm’el‘ﬁawﬂ ) (=GBl ek gly it
/ [ ndcHeuwe Mgy :ti .mu’./’(@}f,ﬁ‘m ;) i o

i

NOTES AND OBSERVATIONS:

Medoalol el A Cf\%\b% W w\;\'ﬂ:[u,., W\ mF) Lt.][! Nidias
\Z‘ZIL/L\(J}M‘:‘; Czlié” st eIV CLC'Z‘/YI et £ T’c "lf L (J‘dc( ,-L'o* 3(('\’5;(7




O'REILLY, TALBOT &

ENVIRONMENTAL AND GEOTECHNICAL L:‘v Gj_’ _-\«'.Z?E R LI _-‘.« G « O.-'\r"S DLTANTS

S .
GROUNDWATER SAMPLING RECORD
. m
PRO. L:‘CT ,L l ‘NLL( PROJECT NO.. 37505 ¢ |
TYSTATE: yophye Q1B _
J[J\;fDL.’\ (I"E O\\(ET \'U\, c%‘;_c
ﬁ WEATHZR- ‘lu WA i

LY

SAMPLE DESIGNATION:

2 =

PURGE METHOD: BAILER/
SAMPLE METHOD: BAILER /P

WELL DATA

MEASURING POINT: Topeof
Versical distance from measwring point to ground swiface:

WELL DIAMETER: 2¢
STANDING WATER(f). .~ 7.3

QNE

CONDITION OF WELL. ( Good/,m’lock
RECHARCGE RATE: Slow @ode*atexﬁ Fast

PFRISTAL TIC PUMP/ OJHER
é&ISTALTIC PUMPTOTHER

érsi%m PG

"C/ Curb box / Proective pipe / Other:

O

above !

-

low @fads

DEPTH TO WATER:

S

TOTAL DEPTH:

VOLUME =

standing water 1n annpulus

(gal):

U So

! other:

f“'\
X

RO D

.

WATER DATA

APPEARANCE( Cleazd cloudy /sttty / sheen / floating product / other:

ODOFZ‘. None / Petroleum/ Other {describe):
Tune qxe (20 THC 194 |99e 1495 | e |
Depth to water 1S .zt ¥ .2:\ W, 70 o171 4,23 .2
1Cum purge volume | j¢ The! g o 2o | 1LG ¢l {1
[PH(SU) P SR A5 R N TR T | N 7 N S L GO O Y2 W
|Condy (mhoemy jo > | GZT | e, 133 1 ‘n 5 1zl | b
Temp (°C) oo | et e |z g [ 170 [
[ Turbidity 457 1 390 24 152 13977 | JF 77
IDissolved Os (ogl) | 2¢> | 27711 (G fipe e s 1195 |
10ther/comiments: | | | [ { J‘
SAMPLE BOTTLES:
, ANALYSIS BOTTLES {number & tyone) PRESERVATIVE (type&amount) |
Lolend nemt gl il e g, HALA, !
| Megung T |
| I i :
! | f 5
: i L% .
NOTES AND OBSERVATIONS:

1 i . ! . — | - ! -7

o 'Sé\* SWAIVOTE) _")lxrﬂ_‘hum ! et




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.

ENVIRONMENTAL AND GEQTECHNICAL ENGINEERING CONSULTANTS

.,
GROUNDWATER SAMPLING RECORD

.f\ — VTECT N
PROJECT: M !j\mtx PROJECT NO.o 77
CITYSTATE: X g;ﬁﬂhm\” N _[}"I
SAMPLING PERSONNE ‘J\L
DATE. "l\ JLI WEATHER: Xmmii Qe
SAMPLE DESIGNATION: s A SAMPLING SEQUENCE No. A

PURGE METHOD: BAILER/ PERISTALTIC PL\‘U;’ OTHER

SAMPLE METHOD: BAILER { PERISTALTIC PUMP / OTHER

G ifelow grass

TOTAL DEPTH:

WELL DATA TN

ME4SURING POINT: Toé P}Mufb box / Proiective pipe / Other
Vertical distance from measuring point to ground surf D50 )
WELL DIAMETER: 2 DEPTH TO /A TLR‘ (. ue
STANDING WATER(fi): 7! ONE VOLUME = {gal):

CONDITION OF WELL: (Goodf plocked /st randing water 1n anaulus /
RECHARGE RATE: Slow f@m-

1434’

other:

WATER DATA

APPEARANCE: @/ udy / sil / f’/‘“aarf'w prodL :t / other:
ODOR.: None / Petroleum [Othep (dedertbe]’ <k 2ol o™

| Time Qv e, | m"* i

Depth to water e L A i LA s L

|Cum purge volume | — i T 2

pH (S.U) 1wl Inswe 7.3 1124 |1l

Cend'y (umho/cm) £494 1CYqe 5 T (2,7 % hipd
{Temp (°C) A 124 L9 i %
[Turbicty - A > e —J‘? S
'ED:ssolvea O, (mg) | Vi oy 5o S AEY %, L = oead
j!éO*per comurents: | [ 5 ;/

SAMPLE BOTTLES:
i ANALYSIS | BOTTLES (number & type) | PRESERVATIVE (type&amount)
RN ' 3 \}Q-{i e i
:Il L 2 ". L i | | J.
i f\\l\)« [ T ‘\,im'; » Lo ':..".".'j" I
Jr“"k = e b ,:\i-‘;.:mg . i I.

. ' B

NOTIS AND OBSERVATIONS:




Env 1r0nmenta1$afety HealthGeotechmccﬂ

253 Badge Strest, Suie 500
0’Reilly, Talbot & Okun ‘-Mﬂ 52
i A s s o ¢ i1 a1 E S} i Spragheid, WA 01103
..... w3783 5222

Fax 413 788 8333

A At omDiies. £

GROUNDWATER OR SURFACE WATER SAMPLING RECORD

oy
PROJECT: _phill N PROJECT NO:
LOCATION: x\m nm
SAMPLING PERSONNEL: R - WEATHER: Sy ¢’
DATE: 2y | »  STARTING TIME: FINISHING TIME:
SAMPLE DESIG\IATIO\I i SAMPLING SEQUENCE NO:_ 4f

LT ]

SAMPLE LOCATION MAP (SKETCH).

SOURCE:  GROUNDWATER X SURFACE WATER OTHER
SAMPLING METHOD: GRAB___BAILER "\ ‘OTHER (describe)__ duuti)
WELL DATA
MEASURING POINT: (I@Ef{g%emb Box. ect): (e ™ ihtis G5 |
WELL DIAMETER: TH OF WATER_{).2(: WELLDEPTH:_ [ |.]C’
STANDING WATER: .5 VOLUME OF WATER PURGED:
CONDITION OF WELL: o
COMMENTS:
WATER DATA
APPEARANCE: (b ax”
ODOR:_ < hiphd  noshodstss
PH: & Y SPECIFIC ?O\ID;JCTANCE
TEMPERATURE: <AL A:ﬂ?ﬂE DEPTH:
ANALYSIS BOTTLE (5} PRESERVATIVE
4_UvH & ) :Jgnﬂ": . [
e\;m g a L 29 ., !r Ay e 1
M i’\j o /‘ gy 1 SO0k u rk [5A I -
|

NOTES AND OBSERVATIONS:

[ b1 " . . - - — ;

\\'@&«x\zx A S
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O'REILLY, TALBOT & OKL'N ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMVPLING RECORD

: ':A\ - T AT oo -
PROJEC? l!‘! l L&U\/{ L‘DA;EOJ_ECX’ PR RO ‘_‘L"' o e
CITY/STAT !3! T‘ﬂ\_qi\iﬂlﬂ iy

. or. M
SAMPLING P:,RJO\\ L. \
e sl - T ATLID . - _
_L./n‘i Fo \1]“\“’\:.—) o WEATHER. Sty Y

SAMPLE DESIGNATION:  Har- 5 SAMPLING SEQUENCE No. 73
PURGE METHOD: BAILER/PERISTALTIC PL 1\1’[?: OIHHR |
SAMPLE METHOD: BMLLRI'PFRJQTALTI‘” PM oT

WELL DATA N
MEASURING POINT: Top of (PVC /'Curb box / Protective pipe / Other: &7
Vertical distance from measuring point to ground surface. o 57 above /ibelow grade

WELL DIAMETER: P DEPTHTO WATER: (% ¢ ] TOTAL DEFTH. ;G /9 o

STANDING WATER(ft): ONE VOLUME = (gal):
CONDITION OF WELL: (Gog locked / standing water in annulus / other - [yt i
RECHARGE RATE: Slow [Moderats/ Fast

P

WATER DA T4, |
APPEARA '\_%Z' cloudy / silty / sheen "703 2 product / other:
ODOR: .\' ne 7 Petroleum / Other (describe):

N
{Tine 240 15 28 225 | | B
|Depth to water e R N B T AR T f j
iCu purge volue [74 gl § Y2l [ Yl et
BH(S.U) G2 G AE 152 | wod E |
iCond'y (umho/cm) S5 4555 L s . .
[tems (C) iAo |t et
ITusbidity | = t  tze | J;
!_’DusolwaO (mg'l} ’ e o <. 7% S E A& Il
éO*ﬂPr'cornrm s, [ i | i

SAMPLE BOTTLES:
I ANALYSIS i BOTTLES (number & tvpe) | PRESERVATIVE (type&amoun DS i
ks 4 NGAS | 1ic] !
FERR 'i A e Qe | iC g
. | J

i;\lJ C&\JLWLLL r i ;? ‘\)E ' ! L ;’Xi k-.n"'; . ."\Jf e ili/
! N i At it
ll t'}[d ! %‘- ' VT e E k{C’ ' :a'“ i } ’ £ty \ A i
' 1

OTES AND OBSERVATIONS:

P




PROJECT:

O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

Historic Mill River

PROJECT NO.: 285-03-01

CITY/STATE:

Northampton, MA

SAMPLING PERSONNEL:

DATE:  10/16/2003

Val Watanabe

SAMPLE DESIGNATION:
PURGE METHOD: BAILER/P
SAMPLE METHOD: BAILER/P

WELL DATA

Vertical distance from measuring point to ground surface:

2"

WELL DIAMETER:

WEATHER: sunny, 30's
2w -4 SAMPLING SEQUENCE No. {
STALTIC UMP/OTHER i b
/ OTHER i}
MEASURING POINT: Top of: @/ Curb box / Protective pipe / Other:
above / below grade
DEPTH TO WATER: TOTAL DEPTH:
ONE VOLUME = (gal):

STANDING WATER(fy):
CONDITION OF WELL:

1

_ oodJ unlocked / standing water in annulus / other:
RECHARGE RATE: iﬁSlow / Moderate / Fast

—

/

WATER DATA »

APPEARANCE: ou@@ sheen / floating product / othe;/ k. brora

ODOR: @/f Petroleiin 7 Other (describe):

Time ;LJ}; 1208 J 214 n}‘/g (2 2v i1 1215
Depth to water \ /

Cum. purge volume | & i \ /'

pH{SU)#2 (%3 7 \])3 0 vz Y 123 12 L. (27
Cond'y (umho/cm) 324 2‘0-7 3 % {3y 337 514 24 2~
Temp (°C) 13 Y Ja '3 Y = i3
Turbidity \ /

Dissolved O, (mg/1)

Other/comments: ol por s lowed! 2 K feh fope

SAMPLE BOTTLES: \

_ ANALYSIS /éo TTLES (number & type) PRESERVATIVE (typegamount)
syanide —e .| 1 -250 mIHDPE bge ] NaGH-topH>4+2—  {\
merta-l-s—{-P—P—-l—?xd-_bz.pmm.}_----—w“ P-256mi-HDRPEboul—____ JINQ3topH<2  _~ \' Vs
total org. and tetraEt lead 1 - 500 ml HDPE bottle \ none J\/ \ \

2 —— —2~1-literamber-glassjars—\_ . |nane_ AL W
Hobud il + Hey foplets Mied pectorm (@ 500 Maae?g Hue < ~ NI A
¥ : > \e; Vo
. N
IRERER T/

NOTES AND OBSERVATIONS:

prnet 5!&1«9& b ibon
i

o |t 124 _,-'r‘l('c;&';gr. &

ke A T'Z.'-V?lﬂ \/.-_;fu‘!v“!-m*h

f!hl{:j .j:o_&fﬁﬂ"(, " Q_HIL_ ,.f::(c.)c;w._é




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
FN WKO\JWE’HAI zi’\u GEOTECHNICAL ENGINEERING CONSULTANTS

_
% L OUNDWATER SAMPLING RECORD
PROJECT: __ F '\lé\\ o PROJECTNO.: M5 -05-0

CITOSTATE: _

o4 rE: 'J—J—lfo T \l‘fb WEATHER: Q&fmﬁ' TS "ILEL
SAMPLE DESIGNATION: _x u‘}}%——}

PURGE METHOD: BAILER/ PERISTALTIC PUMP )OTHER
SAMPLE METHOD: BAILER {PERISTALTIC PUMP / OTHER

SAMPLING S FQUENCE No. /

WELL DATA =

MEASURING POINT: Top &f_PVC /Cdrb box / Protzctive pipe / Other:

Veriical a’f’sﬁn:eﬁ*@m megsuring point to ground surface: ove‘;lbelow grads
WELL DIAMETER Q\ DEPTH TO WATER: K 5 &7] TOTAL DEPTH: J0O. (3

STANDING WATER ';+ : o) ONE VOLUME = (zal):
CONDITION OF WE Q Good / h.,h%; aading watgr 1o anaviug /other - J(\(‘kﬁ

RECHARGE RATE: Slow /I Moderat

WATER DATA

APPE

RA MO

- __/-------';;: ~

Snzen/ f’ow ing product / other:

6)“’\[

ODOR: @e rolﬂumf Ofaar (dssc ibe):

[Time 920 (935 [qu0_ | M5 T4sb |
[Depth to water 547 1 95 5.5 | 557 e g7 :
|Cum purge volume | ] 2l dof - EINRE S ‘
SH(S.U) N4z el Tedl "l gD 1 sl i
\Coad'y (umbho/em) %&lﬁ “1171 T 117 'E’](g j
Terp (°C) L. 4.5 B i1

;Turbidity | iR e e R

iDisgolved O, (mzh | L. CIT Dé)b \’JD/\ i 515 ! . 77 __
[Other/comments. | [ | apdd | ‘

SAMPLE BOTTLES:

‘ ANALYSIS | BOTTLES (number & type) PRESERVATIVE (type&amount) .|
ol Pyt | - 506 oy 5*”%
Tl oo P (J/i\ 1 ; NefL

’Yb’i’cﬁ?bjo

A N0
L3 g

N
o

[

1.

\ OTES AND OBSERVATIONS:

‘” &

\Erzl/ n\;\&Lﬂ _NEM RS a%ﬁlm\




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEDTECENICAL ENGINEERING CONSULTANTS

GRO UND WATER SAMPLING RECORD

FROJECT: 1\! (g Hﬁ! PROJECT NO.:

Cur/orﬂm‘”-~ .
SAMPLING PERSONNE L.

DATE: XO\‘QXQ% WEATHER: Oeray (4 - t\;cmfx\ ZI%
SAMPLE DESIGNATION: D =t SAMPLING SEQUETCE No. ;)—\

SAMPLE METHOD: BAILER / PERISTALTIC PUMPAOTHER

PURGE METHOD: BAILER /PERISTALTIC PUN@HER

WELL DATA
MEASURING POINT: Top of
Vertical distance from measuringpotht to ground swsface: above / below grade
WELL DIAMETER: 7N DEPTHTO WATER: S . ¢ % TOTAL DEPTH: J77.()
STANDING WATER(f): ONE VOLUME = (gal):
CONDITION OF WELL. /Goi anding water In annulus / other:

RECHARGE RATE: Sidwrifloderaid)l Fast <l Yo - |
S " ﬁ&%@m&dﬁﬂ%}

WATER DATA 7

APPEARANGE \Clear? cloudy / silty / sheen '?oatmc r*foduut / other: o

ODOR: if@;?cfro eum / tber d/“)@ ibe): "\ ¢

iTime ¢IJ()"15,‘ 1650 095 ol — | 1109 1 - W
iDepth to water 549 \‘3'5‘3 1550 " | 5606 5. WO 115,60 >
[Cum purge volume — 1L L5 | Q0 5 4 ) N |
pH(S.U) TH 0w 990 My °] que (92 TAH ]
Condy (umbo/cm) | 1w | 45\ 214 [¢20 °| €\ "l gz? o
Temp () 19\ 5 1168 159 L owa 59 ||
iy B e I R R
[Disolred Ox (mgh) [2 |\ | 167 |06 " oH (6 L |
Oferommas [~ naci 0 ], P
SAMPLE BOTTLES: -

',' ANALYSIS . BOTTLES (number & tvpe) ! PRESERVATIVE (type&amount)

|
— i
|
[

L] )

NaOH |

il

= ol 4 VR
,” Coade. li Dh - DI

|

I
==

NOTIS AND OBSERVATIONSE:




O'REILLY, TALBOT & OXUN ASSOCIATES, INC.

E ?\e’ i K l(\
GROUNDWATER SAMPLING

TWENTAL AND GEQTECHNICAL ENGINEERING CONS

TANTE

Lt_, ORD

PROJECT:

_M ﬂl @hﬁ/
7 Nao

JD,R O..»"r..".'i‘ C:{r ’ ;'?\JO. A

L R e ol o] .
WEAI_"—'JLS;D\,' ])k .

(VBIA f}P

SAMPLE DESIGNATION:

SAMPLING SEQ

mm;b:
A

C:)L_OQ\LL(\D
T

{.-"E;P\3rCAI‘: ;‘“\'".O

PURGE METHOD: BAILER/ZERISTALTIC PUMP / OXHER

SAMPLE METHOD: BAILER/ PERISTALTIC PUMZ / OTIHER

WELL DATA -

MEASURING POINT: Top Caurs box / Protective pipe / Otner e “\
Vertical distance from mgasuring péint to ground suiface: anove ow g ad j
WELL DIAMETER: DEPTH TO WATER \L.5%, TOTAL Dz: H_ 3

STANDING WATER(Y):

ONE VOLUME = (gal):

CONDITION O~ TVELL
- St

RECHARGE RATE

cked

{ standing warer in annuius / other:

WATER DATA 77

AppPLA RANCE,

Gl OR Nons / Pe

ﬁf“ear clondy '{(/'>~\, {shaan/ ﬂoa_"
roleum/ Othey/{describe): E

p cduct / other:

v /ﬂﬁﬂ&hu

Time Moo vA e e Tuto 1%s Tm— | fos
[Denti £ water | L% | MLO 1R H[,;O e IR Lo el
iCum. purge volume | — —_—t . _ *
LEEU) AN g 1t | 5o LAl 42T 580 i
Candy (umbo/em) | 9™ allp b | Aihs | @5 k= i el 276
Temp (C) 7RO O B Vs W N Vi RO/ B N 02 SRR W/ S VA S
Y Turbidity | ) | | o
IDissolved O, (mg)) | Y, 1 o 619 120 lon Ip. 22 lpyq | 650 | 040
;DGL /comments: | :f [ i ! {
SAMPLE BOTTLES:

ANALYSIS | BOTTT ES (number & type) | PRESERVATIVE (type&amoun?) |

- 200 ] QJQS}EL(‘

Foir,

v T

[ 91‘0531‘

&‘1“
W{f“?

2-50D L.

ashe | NeOk

’C"Xﬂ

5

NOTES AND OB

(5]

1= 500 ml pOshC

RYATIONS:

=1
;U

NG,




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEQTECHNICAL ENGINEERING CONSU.

GROUNDWATER SAMPLING RECORD
prosEct: AW &\% PROJECT NO.: - 650\
CITY/STATE: J&p\ﬂL L - _ .
SAMPLING PERSONVEL: QE
DATE: \B\7 M0
SAMPLE DESIGNATION: H}D’s\ \ SAMPLING SEQUENCE No. #
THER |

54 MPL

WELL DATA

MEASURING POINT: Topor PVC (lf:' urt ‘*ot Ppotective pipe / Otne
Versical distance from measuyring point 10 ground surface:

WELL DIAMETER:

STANDING WATER(fY):

PURGE METHOD. BAILE PERISTALTIC PUMFP
EMETHOD, BAILER/PERISTALTIC Pl

CONDITION OF WELL:
RECHARGE RATE. Siow}

PPATERDATA

Petroieurmn / QOther

‘ast

1 _
;Q))OT}LER

DEPTH TO WATER: (3.7
ONE VOLUME = (gal):
Pesied / standing water 1o anoulus / other: -

TOTAL DEPTH: 20.

describe):

cloudy / stity / shzen / floating product / other:

Time AT 210 | 215 230 ﬂ
iDepth to water | 3T 'm %71 A i) i
Cum purge volume e ——— , . : ! ’
PH(SU) S [ Gl | () %ﬂ.L 10

.iCcnci‘y (umho/em) |2, D ¢ BLL | £1.3 27) RS e F

Temp £C) |") 2 1 md ]l pr s gy i

i Turbidity — — ' -

uT

~D1Daowbd O, (mgl) |

Y1z

]
|

417

4,14 d23 "

i@ fer/comments: JI

; | ; Ii
]

SAMPLE BOTTLES:

ANALYSIS

BOTTLES {number & tvpe)

PRESERVATIVE (type&amouni)

b

=

\- 506 ml.

| #N0,

. .

;Jm@;ﬁu-m
|_:)am 3 ¥

Noptr

_Q,W

NOTES AND OBSERVATIONS:

AL

.10 gﬂ eaes. Ol Ad ot

—id

Al
"



O'REILLY, TALEOT & OKUN ASSOCIATES, IV
ENVIROGNMENTAL AND GEOTECHNICAL ENGINEERING CO’\SLLTA NTS

GROUNDWATER SAMPLING RECORD

PROJECT: M\\\ l\ut( PROJECT NO.. | -

crrsTATE. WD

- - AT AT u l ~ T o oy AL
SAMPLE DESIGNATION: P SAMPLING SEQUENCE No.

PURGE METHOD.: BAILERAPERISTALTIC PUMPYXOTHER
SAMPLE METHOD.: BAIYER / PERISTALTIC PUMP/ OTHER

e

WELL DATA e

MEASURING POINT: Topof P*QTTCﬁrb;bx/ Protective pipe / Dther:

Vertical distance from measur:’ng point to growrdsudaes: -~ 7 Kak ( :

WELL DIAMETER: " DEPTH T0 WATER. WS TOTAL DEPTH Z }Z
STANDING WATER(): ONE VOLUME = (gﬂ!) -

RECHARGE RATE: Slow / Mederat

CONDITION OF WEU@" ocked /st anr*h‘b water 1 annulus / other: -y ‘EE E! 4 ca 0

WATER DATA .
APPEARSTC v/ cloudy / silty / sheen / floaling product / other:
ODOQ Nong// Petroieumn / Other (descr ﬂ‘\e\l . i ' e, N
— " & J D
L~ 1266 (B0 [ 28 [ ] | Spall v
Depth to water L\ﬁ 1:\% 1.1 | . uz; ' o aks o et
|Cum purge volume | = WL 7\ i T
PHE(5.U) 0L (% (X [ F
’IE Condy (umbo/ezd) | MWAM2 WD Tw> ' :
0 L
{Temp (O A _ 2% .0 D
I Turbidity o= ] e — A
|Dissolved O (mg) | 2,. &L \Q'b \,’10 I _ll
(Other/comments: | | ; i ! E
SAMPLE BOTTLES: L
! ANALYSIS BOTTLES {number & type) i PRESERVATIVE {type&amoun:) ’,

[y 1506l b | ONOy Neg

Lol om Vo SEL ~ | ) '/
ool « kummJ PR V2 YO S -

-:f Ton), ?h

NOTES AND OBSERVATIONS:

i
|
l
|
[
i

"5 ml %\_ﬁc NS | e




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEQTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: }L\\\ M PROJECT NO.: B

L,;':-’ ’IS "'}.i,..a

SAMPLING PERSO) J‘\EL%
T

Dr' R P\L\}D% WE (4 T HER - F

S4MPLE DESIGNATION: M M\\ SAMPLING SEQUE;’\«"CE Mo, -__-—_C—"Q_
PURGE METHOD: BAILER /BERISTALTIC PUMP / O,I’HM

SAMPLE METHOD: BAILERY PERISTALTIC PLMP?'OTl [ER

MEASURING POINT: Top off $VC L€uro box / Protective pipe / Other: ]

Vertical distance from measuring point to grovnd surface: P eSS

WELL DIAMETER. L" DEPTH TO WATER: 2y, Z&/ TOTAL DEPTH: __R,00)
STANDING WATER(f?): ONE VOLUME = (gal):
CONDITION OF WELL{ Gooe

G bolocked / standing water in annulus / other:
RECHARGE RATE: SIOv @ Fast

LY

Tine 4 A0 Tys [0 [H16 [ = |
{Depth to water %.2.0 ‘815! 1345 .15 ]l?,'(_ﬁ \3.27. | / |
leL'rn_ purgs volume | - Vb—-l'b 6 | 2L | 7.6 B ] A_ h
55 S.0) 161 ’Tloz u."l% ,,,qg # PN YR IANE
(Coady (umbo/ery) | AN | (4% 12 1% 1 {S) i k35 B |
’Tmp o) -2’ 156 [ 1cs 118 1 sq n |
_j&:rbidity — ] — | -— | ' | BN .[
Diwived Oy (mg) N2 10D [ palr [ 620  Mhodlads | [
{Other/comments ]l | i Al 7 i
SAMPLE BOTTLES: Cj/

,!! ANALYSIS BOTTLES {(number & type) | PRESERVATIVE (fype&amouni)

| ol Vo
:/Mm% el

V- OO0 j\}ﬁ(ﬁj)ﬂg &&D} __j

i — i
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NOTES AND OB3ERVATIONS:
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OREI;.L TALEOT & OKUN ASSOCIATES, IN
ENVIROGNMENTAL AND GEOTECENICAL ENGINEZRING (‘Q‘v’j’ ULTAN

'\
GROUNDWATER SAMPLING RECORD
PROJECT: Md\ \?...g\_ffr.. v PROJECTNO.: )
o -:ﬁ»’sm 5 ©3ono
SAMPLING PERSONNEL: .
DATE: \\/\\1975 WEATHER: (Vo 1o |
SAMPIE DESIGNAT : .] \D q SAMPLING SE QE/ ENCE No. |

PLRGE METHOD: ﬁuLE}PERlS {ALTICPUMP/ OTHER
SAMPLE METHOD: BAILER / PERISTALTIC PUMP / OTHER

WELL DATA

MEASURING POINT: Top cf:@f Curb box / Protective pipe / Other: .

Vertical distance from measuring point o ground surface: 2 -~ Ghova ) below prace
WELL DIAMETER: DEPTHTO WATER: ‘ﬂ—v TOTAL DEPTH: [p. =
STANDING WATER(f1): ~ o ONE VOLUME = (gal):

CONDITION OF Vood { unlocked/ standing water in anaulus / otherr - £ 4

RECHARGE RATE,  Moderate / Fast

WATER DATA

k. S ol JE)
APPEARANCE. Clear / clou

] / shzen / float ting product ; / '
ODOD C\T: / Petroleum / Other{€escribe): . o ’

i — ! : ] J
iT1ime ! ‘ f

|Depth to water " " b

|
ICum purge yolume |

dﬂH (S UL )

v

|

!
;=Temp { C) | |
'i'r'rurbid;w [ f
|1D ssolved O, fncnl) ] ! _i /
i-:Otnc:.rcomm\.ms. | (’ [ _j’_’ ;

. ) hﬁ__) =
SAMPLE BOTTLES: | "

ANALYSIS | BOTTLES (number & tyoe) PRESERVATIVE (type&amonnt) |
: ' ' I

‘)

p-—-
.z(_*

(— ; e — va ST
i 150 ‘5,.’fn‘f1ﬁ7?/i;0ad}; - vWeqe /D?L/cf/;,(}’h)[(fffaj TO LS IE

| | f

| S
| | . L . _ i
L | | |

NOTES AMD OB‘:LQVATTO‘;Q '




OREILLY, TALBOT & OKUN ASSOCIATES, INC
ENVIRONMENTAL AND GEOTECHNICAL ENGINEEZRING CONSULTANTS

GROUNDWATER SAMIPLING RECORD

7
LAt

PROJECT:
CITYSTATE:

PROJECTNO.:

SAMPLING PERSONNEL:

AR 1-7‘!"1-\,53 VEATIER. (Yl B0
PURGE METHOD (&

A SAMPLING SEQUENCE No. .
BAILE RISTALTIC PUMP/OTHER . -'

SAMPLE METHOD: BAILER / PERISTALTIC PUMP / OTHER

SAMPLE DESIGNAZTES

WELL DATA
MEASURING POINT: Topof PVC/ Curb box/ Protective pipe / Other:
Vertical distance from measuring poini to ground surface: above / below grade
WELL DIAMETER: DEPTH TO WATER: i} -1 2  TOTALDEPTH: ~%
STANDING WATER(f1): ONE VOLUME = (gal):
CONDITION OF WELL: { vniocked / standing water in annulus / other: -
RECHARGE RATE: Slo¥ :

WATER DATA
APPEARANCE: Clear/ cloudy
ODOR: None/ Petroleum /)

|| Tune
1Depth to water . : ' ; _ |
|Cum purge volume { '
tpH(SU) i
1Cendy (umho/em) |

urdity |
1

|
I Dissolved O, (mg'l) |’ b |'
1

1Ot rer/comments:

SAMPLE BOTTLES: |
I ANALYSIS - ] BOTTLES (number & tyae) | PRESERVATIVE (type&amonnt) _j

: : I
' | i

s N - — . 7 ,I;f_. | v s il
o SAMUES — GilT jlEddAl olive s i

oY
L AT L Tl— T

fan Y

/.
7

Fd

NOTES AND OBSERVATIONS:
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O'REILLY, T,f T & OREUN ASSOCTATES, Ly
ENVIRONMENTAL AND G ECf NICAL ENGINEERING C 0 NSULTANTS

CROUNDWATER SAMPLING RECORD

PROJECT: Jt “ QLUM | . PROJECT NO.. ——

CITY/STATE:
SAMPLING :RSO“-NW, L J

DATE: _Lﬁlbi—‘zf e THER (lowdy [Spap Huny 205
SAMPLE DESIGA@ Y] SAMPLING SEQUENCE No. _ R

PURGE METHOD: (BAILER LPERISTALTIC PUMP / OTHER
SAMPLE METHOD " BAILER / PERISTALTIC PUMP / OTHER -

WELL DATA

MEASURING POINT: T Torof P urh box / Protective pipe / Other

Vertical distance from measuring-point 1o ground surface: - above / below grade
WELL DIAMETER: ;2:: DEPTH TO WATER: \Z!' 7 TOTAL DEPTH.: 5 b
STANDING WATER(). {0 ONE VOLUME = (gal):

CONDITION OF WELL: Buglocked / standing water 1 annuius / o"‘zer-' -

RECHARGE RATE: Slow

2 Dol (2 budets) | 0 kmlsiz_

anglproduct fOthe
TN
i

WATER DATA -
APPEARANCE. Clear / cloudyy
OP one / Petralsum /

s T =T
iDepth to wats : : '

, Cum. purge volume- ' |

PH(5.) | |

| Coad'y (umha/cm) . [1

|

|

|

|

| Temp {C)

— e}

| Turbidity
i ) -
iDissolved O, (mg/1)

[!Otherf comments: | 1 i
? : : i |

SAMPLE BOTTLES:
ANATYSIS

_ T |
| o STIPLES — GICT Kt Rz ORLY

ri
Fa

BOTTLES {n“mber&-‘iype} | PRESERVATIVE {type&amount) |

|
| . L | | T

NOTES AND OBSERVATIONS:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

PROJECT: Ml ﬁu@( PROJECTNO.: &= -03-0]
SAMPLING PERSONNEL:

patE: 7l lo WEATHER: Q;m,m R

SAMPLE DESIGNATION: Qu)q . SAMPLING SEQUENCE No. | 23
PURGE METHOD: BAILER / PE TIEPUMR/ OTHER

SAMPLE METHOD. BAILER /FERISTALTIC PUMP / OTHER

WELL DATA

MEASURING POINT: Top of./ Curb box / Protective pipe / Other:

Vertical distance from measuring point to ground surface: 2 émp\ @@ / below grade
WELL DIAMETER: o) DEPTH TO WATER: #.62. TOTAL DEPTH: _j6.3D
STANDING WATER(ft): ONE VOLUME = (gal):
CONDITION OF WELL. Good unltocked / standing water in annulus / other:
RECHARGE RATE: £Slow DModerate / Fast
WATER DATA
APPEARANCE: Clear/ cloudyl’ sheen / floating product / other: él%h)fh! SIH‘\/
ODO! Petroleum / Other (describe): Q !
Time o e 026 | 30 1625
Depth to water 467 A7 4. .65 4,05
Cum. purge volume Bopd
PH (S.U) 121 | IH | 692 | &
Cond'y (umho/cm) | 307 417 U1 L g
Temp (°C) (5o D (.1 7.0 (2.9
Turbidity s34 | 257 | 299 | 454
Dissolved O, (mg/l) | 2770 2.45 | 7.61 204
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (tvpe&amount)
Tk Yo b 06 - phahe B e
4 \-\ ) 0
- 605" QY Aod + uo

NOTES AND OBSERVATIONS:

Nar o ‘.nu(\‘l 0% 0 (\\ostu (kX &Qmﬁ ok




PROJECT:
CITY/ISTATE:

O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

SAMPLING PERSONNEL: L.

DATE: y\dlo>

Ml @\@( PROJECTNO.: S-03-6 |
Nenp  mbr
WEATHER: V0. U3
DR

SAMPLE DESIGNATION:

PURGE METHOD: BAILER /PE
SAMPLE METHOD: BAILER /P

WELL DATA

MEASURING POINT: Topo

Vertical distance from measuring point to ground surface:

f;\lﬁc PUM? EHER

ISTALTIC PUMP / OTHER

SAMPLING SEQUENCE No. 3 d g =2

Curb box / Protective pipe / Other:

v 2" (su dd {098 above /Below Pyade

WELL DIAMETER: 2" DEPTH TO WATER: ||, 32 TOTAL DEPTH: ~{9
STANDING WATER(f): UK ONE VOLUME = (gal):
CONDITION OF WELL: (Good.2 uplocked / standing water in annulus / other:
RECHARGE RATE: - Slovg7Moderate DFast
WATER DATA
APPEARANCE:{ Cleap/ cloudy / silty / sheen / floating product / other: R
ODOR: None / Petroleum / 0@ describe):_ﬂ_‘%m Shioall\
Time 1230 \23%6 REIREE
Depth to water W3z | 12H .24 | 123
Cum. purge volume \ aold 2 oa)
pH (S.U.) (. (9% | (.93 | (9%
Cond'y (umho/cm) | §I1S3 N5 17| !
Temp (°C) A, Q.71 2.2 a4
Turbidity 6.9 Jd90 | 4.2 2 9.9
Dissolved O, (mg/h) 2432 2.771 7. 24 229
Other/comments:
SAMPLE BOTTLES:
ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
— Ld
sl P (o- Sl ploshe Ndwe

)~ \{OWLC\\W\ &0

L~ odSme Qe 7

Y0l

|__Aml6 < Us .

NOTES AND OBSERVATIONS:




O'REILLY, TALBOT & OKUN ASSOCIATES, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS

GROUNDWATER SAMPLING RECORD

Ml Rex

PROJECT: PROJECT NO.: K5 -63-6 |
CITY/STATE: Nowo  mb
SAMPLING PERSONNEL: '

DATE: )\ lo% WEATHER: 4ns DO

SAMPLE DESIGNATION: Y )m

PURGE METHOD: BAILER / PERISTALTIC PUMP / OTHER
SAMPLE METHOD: BAILER / PERISTALTIC PUMP /[ OTHER

SAMPLING SEQUENCE No. 3%3

WELL DATA

MFEASURING POINT: Top of, @ urb box / Protective pipe / Other:

Vertical distance from measuringpoint to ground surface: =~ 2" above / made
WELL DIAMETER: P, DEPTH TO WATER: i.o% TOTAL DEPTPE"_TE.S )

STANDING WATER(ft): -l ‘5"{ ONE VOLUME = (gal):
CONDITION OF WELIN_ Gogdrwnlpeked / standing water in annulus / other:

RECHARGE RATE.: Slow/ 1! Fast

WATER DATA

APPEARANCE: Clear/ cloud / silty /sheen / floating product / other:

ODOR: None/ Petroleu W escribe) AMW_)

Time 10 Qs | 296 |92

Depth to water Lo i1,63 it.oH Has

Cum. purge volume ] Qagl

pH (S.U) 2115 —%l—l =203 | 7

Cond'y (umho/em) | 12843 1347 12U 1208

Temp (°C) g5 8\ .19 3.0

Turbidity 2 58 219 230

Dissolved O, (mg/l) | ¢,. 26 4.2% 469 | 4.1}

Other/comments:

SAMPLE BOTTLES:

ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount)
"1 PO (o - SOOwl . ploshe e

I LMJJQQ%@@JLM@M
L~ OHS am -

NOTES AND OBSERVATIONS:
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APPENDIX F
HUNTLEY ASSOCIATES SURVEY PLANS
(TOO LARGE TO SCAN)



